
UNITED ST A TES ENVIRONMENTAL PROTECTION AGENCY 
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1445 ROSS AVENUE, SUITE 1200 

DALLAS TX 75202-2733 


SEP 3 0 2014 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. Thomas E. Lederle, Chief 
Army BRAC Office 
ATTN: Tom Lederle (DAIM-BD) 
600 Army Pentagon 
Washington, DC 20310-0600 

Re: 	 Final Five-Year Review Report 
Third Five-Year Review 
Longhorn Anny Ammunition Plant, Kamack, Texas 

Dear Mr. L,ederle: 

This letter documents that the U.S. Environmental Protection Agency's (EPA's) does not concur with the 
Anny's protectiveness detenninations in the Final 2013 Five-Year Review Report/or Longhorn Army 
Ammunition Plant, K.arnack, Texas, dated May 20 14. CWTently, the remedies are protective in the short.­
term. The remedies will be considered protective in the long-term ifthe recommendations and folJow up 
actions of the five-year review, including any actions necessitated by the EPA Administrator' s decision 
from the Longhorn formal dispute, are implemented. 

This is the third five-year review for the Longhorn Army Ammunition Plant (LHAAP), which was 
triggered due to the implementation ofremedial action at the LHAAP in 1997, the completion of the 
first five-year review in 2002, and the completion of the second five year review in 2008. This Five· 
Year Review Report was submitted as draft by the Army in August 2013, reviewed and commented by 
the State ofTexas in September 2013 and EPA in December 2013. and was submitted as final by the 
Army in May 2014. 

The five-year review is required by Section 12l(c) of the Comprehensive Environment.al Response, 
Compensatio~ and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. § 9621(c), and by Section 
300.430 (f) (4) (ii) of the National Oil and Hazardous Substance Contingency Plan (NCP), which require 
that a periodic review be conducted no less often than every five years after the initiation ofremedial 
action at sites where hazar~ous substances, pollutants, or contaminants will remain onsite above levels 
that allow for unlimited use and Wl!estricted exposure. The Army, as lead agency for LHAAP, 
conducted this review. According to EPA's Comprehensive Five-Year Review Guidance (OSWER No. 
9355.7-03B-P, June 2001), EPA's role as the final remedy selection authority at an NPL site under the 
jurisdiction of another Federal agency or department requires that EPA retain final authority to make 
protectiveness determinations in cormection with the site. Accordingly, EPA Regions are to review 
Federal facility NPL Five-Year Review reports and protectiveness determinations for consistency with 
EPA's Comprehensive Five-Year Review Guidance and the adequacy ofthe supporting basis; should 
participate or comment throughout the five-year review process; and as appropriate the EPA will either 
concur with any protectiveness determinations to ensure protectiveness ofhwnan health and the 
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environment, or EPA may provide independent findings. In this case, the Army provided EPA with a 
draft Five-Year Review Report and EPA responded. with comments and recommendations. This is 
EPA's review of the final Five-Year Review Report for LHAAP prepared by the Army. 

The final Five-Year Review Report documents the results of the third five-year review ofremedial 
actions implemented at LHAAP and evaluates whether the following remedial actions are protective of 
human health and the environment: 

• Final Remedial Action (RA) at LHAAP-12 
• Early Interim Remedial Action (IRA) atLHAAP-16 
• IRA at LHAAP-1 8/24 
• No Action Alternative at LHAAP-49 
• No Further Action (NFA) at LHAAP-004-R-01 (Pistol Range) 

In regards to remedies and remedial actions at all LHAAP sites: Currently, there is a formal dispute 
awaiting the EPA Administrator's decision. The dispute involves groundwater and land use control 
(LUC) issues, which impacts long-term protectiveness at LHAAP. Upon issuance of the EPA 
Administrator's decisio~ any actions necessitated by the decision must be integrated and implemented _ 
to ensure long-tenn protectiveness at LHAAP. 

In regards to LHAAP-12: The Final RA (cap, LUCs and MNA) at LHAAP-12 currently protects human 
i health and the environment in the short-term by reducing the leaching and migration ofhazardous·l 
i substances, preventing contaminated groundwater from migrating to surface water, and preventing
i 
; f 	 human exposure to contaminated groundwater. Replacement ofwell l2WW24 and an evaluation of' j 

.l 
! 	

whether expansion of the current monitoring well network and re-evaluation ofpossible seasonal effect 
~ 

~1 	 .on voe concentrations and groundwater flow will enhance long-term protectiveness. 

~ 

I 
·l In regards to LHAAP-16: The IRA remedy at LHAAP-16 currently protects human health and the 

environment in the short-term because the cap and an extraction system, which is part of a Treatability 
Study, combined with LUCs prevent direct exposure pathway to landfill material, reduce contaminant 

l 	 transport and mass ofcontaminants in the groundwater. Additionally the groundwater monitoring 
program assures prevention ofexposure. The final remedy, documented in the Draft Final Record of 
Decision, includes the IRA cap, m-situ bioremediation, biobarriers, and additional LUCs such as 
groundwater use restrictions is expected to be,protective ofhuman health and the environment upon 
completion. In-situ bioremediation and biobarriers in the finaJ remedy will mitigate the potential for 

.I, 	 contaminants to seep into Harrison Bayou at unacceptable levels.. 
I 

In regards to LHAAP-18/24: The IRA at LHAAP~18/24 currently protects human health and theI 
i 	 environment in the short-term because the excavation.of source material has removed the source~ and the 

ex'1i'action and treatment ofgroundwater mitigates plume migration and has resulted in reductions in 
cont.aminant levels since implemented. A revised feasibility study is currently under development andI 	 will address the additional sampling needed for data gap analysis and a conceptual site model update. 
Implementation of the final remedy will also include an evaluation of the existing groundwater 
extraction and treatment system, LUCs, and MNA to ensure protectiveness. 

In regards to LHAAP-49: The No Action Alternative at LHAAP-49 is currently protective of human 
health ~d the environment in the short-term bec.ause the risk evaluation conducted determined that the 

.i 	 2 




site is suitable for non-residential use and compatible with anticipated future land use as a national 
wildlife refuge. 

In regards to LHAAP-004-R-Ol (Pistol Range): The NF A at the :former Pistol Range is currently 
protective ofhuman health and the environment in the short-term because the earlier non-time-critical 
removal action made the site compatible with the anticipated future land use as a national wildlife 
refuge. 

The five-year review report details recommendations and follow up actions that the Anny must 
implement, in accordance with the Federal Facility Agreement for LHAAP. Currently, the remedies are 
protective in the short-term. The remedies will be considered protective in the long-term if the 
recommendation8 and follow up actions of the five-year review, including any actions necessitated by 
the EPA Administrator's decision from the Longhorn fonnal dispute, are implemented. Ifthere are any 
questions regarding this matter, please feel free to contact Mr. John Meyer, ofmy staff, at 
(214) 665.6742. 

J~~.-~ 
Carl Edlund, .E. 
Director 
Superfund Division 

cc: 	 Charlotte Bertrand, Acting Director 
EPA Federal Facilities Restoration and Reuse Office 

Joy Nicholopoulos, Deputy Regional Director, 
U.S. Fish and Wildlife Servlce, Region 2 

Beth Seaton, Director 

TCIEQ Remediation Division, Office ofWaste 
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EXECUTIVE SUMMARY 

Tbjs report documents the resu lts of the five-year review of Remedial Actions (RAs) 
implemented at multiple sites located at Longhorn Am1y Ammunition Plant (LHAAP) in 
Karnack, Texas. The Five-Year Review was conducted from November. 2012 to January, 2013 
by the U.S. (Unjted States) Department of the Army (U.S. Ann y) in accordance witb the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). A Site 
Inspection (Sl) was conducted on January 8, 2013 to support this review. The purpose of the 
Five-Year Review is to evaluate whether the RAs implemented at various sites at LHAAP are 
protective of human health and the environment. This report includes a detai led evaluation for 
the six response action sites with either an interim Remedial Action (IRA) or final remedy in 
place. The response actions for the six sites are: 

• 	 Final RA at LHAAP-1 2 

• 	 Early IRA at LHAAP-1 6 

• 	 IRA at LHAAP-18/24 

• 	 No Action Alternative at LHAAP-49 and No Further Action (NFA) at LHAAP-004-R-Ol 
(Pistol Range) 

An overview of these sites is presented in Table ES-I. 

Table ES- I: O verview of LHAAP Sites 

Site Description 
Date of 
ROD 

COCs/COPCs 
on the Basis of 

Jndustrial La nd 
Use 

Selected Remedy 

U-IAAP­
12 

The landfill was used for disposal of 
non- hazardous industrial waste 
betwee111963 and 1994. 

IRA-
September 

1995 

FinaJ -
April2006 

TCE Landfill cap, LUCs, and 
MNA 

LHAAP­
16 

The landfill was used for disposal of 
trinitrotoluene (TNT) red water ash 
from 1942 to 1944. Burn pits, waste 
storage, and landfill operations 
continued until 1980s. 

IRA-
September 

1995 

None identified 
in the IRA 

Landfi II cap, LUCs 

Final Remedy in decision 
phase 

LHAAP­
18/24 

Site 24was a UEP located within 1he 
former burning grow1d number 3 
(BG3), Site 18. The bumiJ1g ground 
site was used from approximately 1955 
untiJ l 984 for the treatment, storage, 
aod disposal of pyrotechnic and 
combustible solvent wastes by open 

IRA ROD 
May 1995 

voes and 
metals"·b 

Extraction orshallow 
groundwater and treatmenr 
using metal precipitation, 
air shipping and off-gas 
treatmi;:nt for voes, 
Excavation of source 
material and treatment 
using low tbennal 

burning, incineration, evaporation, and 
burial The UEP was constructed in 
l963 aod used until t984 for disposa l 
of manufacturing plant waste. 

desorption and off-gas 
treatment for voes. 

Final Remedy in planning 
phase. 
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Site Description Da te of 
ROD 

COCs/COPCs 
o n the Basis of 

Ind ustrial Land 
Use 

Selected Remedy 

LHAAP­
49 

This site was used from I 942 to 1945 
for formuJation and >torage ofacid in 
support of TNT production. 

September 
2010 None No Action 

LHAAP­
004-R-Ol 

(Pistol 
Range) 

This site was used between 1950 and 
2004 for smaJI annstarget practice and 
qualifying tests. 

August 
2010 

None No Further Action (NF A) 

Noles: 

' Perchlorate was identified at levels ofconcern following CRA implementation al LHAAP· 16 and UiAAP-1 8124. 


IRA spccilied discharge limits. not COCs. 
coc contaminaal ofconcern 
COPC chemical ofpolcn1ial concern 
IRA Interim RemedialAc1io1t 
LHAAP Longhorn Anny An1mu.nition Plant 
LUC Land Use Control 
MNA moaiwred natural at1cauntioa 
NFA No Further Ackion 
ROD Record ofDecis ion 
TCE trichloroclhene 
UEP unlined evaporation pond 
voe volmik organic compound 

For the above sites, the Technical Assessment completed as part of the Five-Year Review 
determined the following: 

• 	 The remedy is functionjng as intended or 1s actively being reviewed for 
modification/final remedy implementation. 

• 	 The assumptions used at the time of remedy selection remam valid, and the RemecLial 
Action Objectives (RAOs) are still appropriate. 

• 	 No other infonnation was encountered that calls into question the protectiveness of the 
remedy. 

• 	 For the NA or NF A sites, non-residential use was confirmed as was the continued use of 
the property as a National Wildlife Refuge 

Based on the technical assesstnent, recommendations were provided to close any data gaps and 
improve the effectiveness of the RAs in prote.cting human health and the environment. The 
Issues, Recommendat ions and Follow-up Actions, and Protecliwness Statements for each site 
are summarized in the Five-Year Review Summary Forms which follow this Executive 
Summary. 
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Five-Year Review Summary Form - Sites LHAAP-12, LHAAP-16, LHAAP-18/24 

SITE IDENTIFICATION 

Site Name: Longhorn Army Ammunition Plant 

USEPA ID: TX6213820529 

National Priorities List (NPL) Status: Final 

Multiple Sites? 

Yes 

Has the site achieved construction completion? 

Yes (LHAAP-12) No (LHAAP-16 & LHAAP-18/24) 

REVIEW STATUS 

Lead agency: Other Federal Agency 
- U.S. Army 

Author name (Federal or State Project Manager): Rose Zeiler 

Author affiliation: Installation Manager 

Review period: November 2012 - January 2013 

Date of Site Inspection (SI): January 8, 2013 

Type of review: Statutory 

Review number: 3 

Triggering action date: October 2, 2008 

Due date (five years after triggering action date): October 2, 2013 

" 
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Issues/Recommendations 

Issues and Recommendations Identified in the Five-Year Review: 

Site: LHAAP­
12 

Issue Category: Remedy Performance 

Issue: Possible seasonal effects in volatile organic compound (VOC) 
concentrations not understood from the original eight quarters of data. Plume 
area water level measurements might not adequately depict groundwater 
gradient, the well within the plume was dry in 2012, and monitored natural 
attenuation (MNA) evaluation is limited to the one well within the plume 

Recommendation: Expand MNA network to include installing at least one 
additional well in the plume, re-evaluate and expand wells where water level 
measurements are taken. and re-evaluate the MNA network 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight Party Milestone 
Date 

No No U.S. Army USEPA/State 01 July 
2014 

Site: LHAAP- Issue Category: Operations and Maintenance 
16 

Issue: Need a separate Operation and Maintenance (O&M) Plan for Site 
16 

Recommendation: Separate the O&M Plan for Site 16 from the Site 18/24 
groundwater treatment plant (GWTP) O&M Plan 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone Date 

No No U.S. Army US EPA/State 01 July 2014, and flnaf 
remedy com pfet ion date 

Site: LHAAP­
18124 

Affect Current 
Protectiveness 

No 

Issue Category: Remedy Performance 

Issue: Some potential ICT issues, which could cause off-site migration, need 
assessment. Some ICTs are too shallow for capture. Rare perchlorate 
discharge from plant exceeding concentrations. 

Recommendation: Implement final remedy once Record of Decision (ROD) 
is approved and collect data from down gradient locations to continue to 
monitor concentrations pending finalization of the ROD. Once further data is 
collected, source removal may need to be implemented at other areas of the 
site. 

Affect Future Implementing Oversight 
Milestone Date 

Protectiveness Party Party 

Yes U.S. Army US EPA/State 01 July 2014 and final 
remedy completion date 
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Protectiveness Statement( s) 

Site: Protectiveness Determination: Addendum Due Date 
LHAAP-12 Protective {if applicable): 

Click here to enter date. 

Protectiveness Statement: 
The Final RA (cap, Land Use Controls [LUCs] and MNA) at LHAAP-12 currently protects 
human health and the environment by reducing the leaching and migration of hazardous 
substances, preventing contaminated groundwater from migrating to surface water, and 
preventing human exposure to contaminated groundwater. The re-evaluation and potential 
expansion of the current monitoring well network and review of possible seasonal effect on 
voe concentrations and groundwater flow will ensure long-term protectiveness. 

Protectiveness Statement( s) 

Site: Protectiveness Determination: Addendum Due Date 
LHAAP-16 Protective (if applicable): 

Chck here to enter date_ 

Protectiveness Statement: 
The IRA remedy at LHAAP-16 currently protects human health and the environment because 
the cap combined with LUCs augmented by a treatability study extraction system preventing 
direct exposure to landfill material, reduce contaminant transport and mass of contaminants 
in the groundwater. The final remedy inclusive of the IRA cap, In-situ 
bioremediation/biobarriers, and additional LUCs such as groundwater use restrictions are 
expected to be protective of human health and the environment once implemented. 

Protectiveness Statement(s) 

Site: 
LHAAP-18/24 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter date. 

Protectiveness Statement: 
The IRA at LHAAP-18/24 currently protects human health and the environment because the 
excavation of source material has removed the source (pending confirmation by in-progress 
Revised FS including new information developed in 2013), and the extraction and treatment 
of groundwater mitigates plume migration. However. in order for the remedy to be protective 
in the long-term, the following actions are already underway or planned by The U.S. Army to 
ensure protectiveness: 

• 	 Completed additional well installation and sampling in 2013 with a Data Gap Report 
and Revised FS in-progress 

• 	 Updating the CSM; and 
• 	 Implement final remedy, which will likely include an evaluation of the existing 


groundwater extraction and treatment system, possible LUCs, and MNA. 
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Five-Year Review Summary Form - Sites LHAAP-49 and LHAAP004-R-01 

SITE IDENTIFICATION 

Site Name: Longhorn Army Ammunition Plant 

USEPA ID: TX6213820529 

NPL Status: Final 

Multiple Sites? 

Yes 

Has the site achieved construction completion? 
Yes 

REVIEW STATUS 

Lead agency: Other Federal Agehcy 
·U.S. Army 

Author name (Federal or State Project Manager): Rose Zeiler 

Author affiliation: Installation Manager 

Review period: November 2012 - January 2013 

Dates of SI: January 8, 2013 

Type of review: Statutory 

Review number: 1 

Triggering action date: September7 (LHAAP-49), 2010; August 18 2010 (LHAAP004-R-01 

Due date (five years after triggering action date): August, 2015 
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Issues/Recommendations 

Sites without Issues/Recommendations Identified in the Five-Year Review: 

LHAAP-49; LHAAP-004-R-01 

Issues and Recommendations Identified in the Fiv

Site: LHAAP­
49 

Issue Category: No Issue 

e-Year Review: 

Issue: None 

Recommendation: None 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No U.S. Army USEPA/State Not Applicable 

Site: LHAAP- Issue Category: No Issue 
004-R-01 

Issue: None 

Recommendation: None 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No U.S. Army USE PA/State Not Applicable 

Protectiveness Statement(s) 

Site: Protectiveness Determination: Addendum Due Date 
LHAAP-49 Protective (if applicable): 

Protectiveness Statement: 

The No Action Alternative at LHAAP-49 is protective of human health and the environment 

because the risk evaluation conducted determined that the site is suitable for non-residential 

use and compatible with anticipated future land use as a national wildlife refuge. 


Site: Protectiveness Determination : 
LHMP-004-R-01 Protective 

Addendum Due Date 
(if applicable): 

Protectiveness Statement: 
The NFA at the former Pistol Range is protective of human health and the environment 
because the earlier non-time-critical removal action made the site fully compatible with the 
anticipated land use as a national wildlife refuge. 
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1 	 INTRODUCTION 

This report completes tbe CERCLA Five-Year Review requirement for response action sites 
(interim, No Action Alternative or NFA where the site is closed to non-residential/industrial 
standards under 30 Texas Administrative Code (TAC) 335.559 at the LHAAP in Karnack, 
Texas. This report documents the status of remedial and Long-Term Monjtoring (LTM) actions 
that have been taken, identifies issues that might impact remedy protectiveness, determfoes 
whetber remedial response actions continue to be protective of human health and the 
environment, reviews remedial systems in place, and presents recommendations to enhance or 
maintain protection. 

Th.is Five-Year Review also documents the protectiveness of the reme-Oies in place as required by 
CERCLA in accordance with U.S. Environmental Protection Agency (USEPA) guidance. The 
goals of this Five-Year Review are two-fold: 

• 	 Detennine whether remedies have attained or continue to maintain protection of public 
health and the environment, 

• 	 Provide recommendations to address conditions where additional actions are needed to 
ensure long-tem1 protection, or where documentation is lacking or limited, to verify that 
actions taken have eliminated or reduced risk to acceptable levels. 

The U.S. Army is the lead agency responsible for completing the Five-Year Review, and is 
responsible to ensuJre that recommendations and any actions or follow-up activities identified 
during the Five-Year Review are addressed. 

The components of the Five-Year Review are: 

• 	 Review of project reports and other applicable references/documents, such as Records of 
Decision (RODs), Remedial Investigations (Rls), Resource Conservation and Recovery 
Act (RCRA} Facil ity Investigations (Rfls), RAs, feasibility Studies (FSs), Work Plans 
(WPs), Operation and Maintenance (O&M) Repo1is, Operating ProlJerly and 
Successfully (OPS) reports, risk assessments, and previous Five-Year Reviews 

• 	 Site Inspections (Sfs) and interviews of U.S. Anny, regu lators, local agencies, and 
community representatives 

• 	 Review of applicable or relevant and appropriate requirements (ARAR); RAOs; RA 
cleanup goals; and the selected remedy based on updated information, performance 
monitoring data and/or promulgated standards 

• 	 Review of remedies for optimization potential that could achieve more timely, more cost 
efficient, or more reliable protection of human beald1 and the environment. 

The six sites with either an IRA or final remedy in place are: 

• 	 LHAAP-12 Final RA 

• 	 LHAAP-16 Early IRA 

• 	 LHAAP-18/24 IRA 

• 	 L.HAAP-49 No Action 

1-1 
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• LHAAP-04-R-01 NFA 

This review is required by statute. The statutory Five-Year Review requirement was added to 
CERCLA as part of the Superfund Amendments and Reauthorization Act of 1986. As the lead 
agency at LHAAP, the U.S. Army must implement Five-Year Reviews consistent with CERCLA 
Section (§) 121 and the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP). CERCLA §121 (c), as amended, states: 

"If the President selects a RA that results in any hazardous substances, pollutants, or 
contaminants remaining at the Site, the President shall review such RA no less often than 
each five years after the initiation of such RA to assure that human health aud the 
environment are being protected by tile RA beiog implemented. In addition, if upon such 
review it is the judgment of the President that action is appropriate at such Site in 
accordance with [104] or [I 06], the President shall take or require such action. The 
President shall report to the Congress a list offacilities for which such review is required, 
the results of al 1such reviews. and any actions taken as a result of such reviews". 

Thjs requirement was further interpreted as presented in the NCP; §300.430(t)(4)(ii) of Title 40 
of the Code of Federal Regul.ations (CFR), which states: 

"If a RA is selected that results in hazardous substances, pollutants, or contaminants 
remaining at the Site above levels that allow for unlimited use and unrestricted exposure, 
tbe lead agency shall review such action no less often than every five years after the 
initiation of the selected RA". 

Tb.is is the third Five-Year Review for sites LHAAP-12, -16, and -1 8124. The triggering date for 
this review was October 2, 2008, which was the signature date of the second Five-Year Review 
Report (Shaw Environmental, foe. [Shaw] 2008). This is the first Five-Year Review for LHAAP­
49 and LHAAP-04-R-01 (the Pistol Range). Because hazardous substances, pollutants, or 
contaminants remain at these sites at concentrations exceeding levels that allow for unlimited use 
and unrestricted exposure, a Five-Year Review is required. 
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2 LHAAP GENERAL BACKGROUND 

This section presents the general background, physical characteristics, and site history for the 
LHAAP. Site-specific background information (i.e., history of contamination, initial response, 
and basis for taking RA) for each response action site undergoing detailed review is presented in 
Sections 3.0 through 7.0. 

2.1 General LHAAP Physical Characteristics and History 

The LHAAP is an inactive, government-owned, formerly contractor-operated and maintained 
industrial facility located in central-east Texas in the northeastern comer of Harrison County. 
The faci lity occupies approximately 1,400 of its Fonner 8,416 acres located between State 
Highway 43 in Kamack, Texas, and the western shore of Caddo Lake (Figure 2- 1 ). 

Most of LHAAP consists of mixed pine-hardwood forests that cover a tlat to gently rolling 
ten-ain with an average slope of 3 percent or less. Based on U.S. Geological Survey topographic 
maps, the western end of the site is approximately 175 feet above mean sea level (msl). The site 
slopes gently upward to the east until reaching approximately 180 feet msl. At the eastern end of 
the site, the elevation increases by approximately I 0 foet. Surface water at LHAAP drains to the 
northeast into Caddo Lake via four drainage systems known as Goose Prairie Creek, Centra l 
Creek, Harrison Bayou, and Saunders Branch (Shaw 2008). 

LHAAP was established in 1942 to produce trinitrotoluene (TNT) for use in World War 11. 
Production of TNT was discol!ltinued in l 945, but the facility was later used for production of 
pyrotechnic ammunition, rocket motor production, static firing, and e limination of rocket motors. 
The plant was deactivated and declared excess to the U.S. Army' s needs in 1997. In December 
1991 , the State of Texas, USEPA, and the Department of Defense- U.S. Anlly LHAAP, entered 
into a Pederal raci lity Agreement (FFA) to address the contamination at LilAAP. Proposed 
actions are carried out under CERCLA (as implemented through the NCP) with the U.S. Army 
as tl1e lead agency, in conformity with the FFA (U.S. Army L991). The entire installation was 
under the control of the U.S. Army until May 5, 2004, when approximately two-thirds of the 
property was transferred to the U.S. Fish and Wildlife Service (USFWS). The property transfer 
process is continuing as responses are completed at smaller parcels of land. None of the sites 
addressed in thi s review have transfen-ed out ofU.S. Anny control. 

Figure 2-1 shows the locations of sites LHAAP-12, LHAAP-16, LHAAP-18/24, LHAAP-49, 
and the Pistol Range. Sites LHAAP-18/24 (burning ground number 3 [BG3] and the unlined 
evaporation pond [UEPJ) are located in the southeastern portion of LHAAP, to the east of 
Harrison Bayou, and a portion of the site is within the 100-ycar flood plain. Site LHAAP-16 
(Old Landfill) is located west of LHAAP-18/24 and Harrison Bayou, and encompasses 
approximately 16 acres in the south-central portion of LHAAP. Han-ison Bayou borders 
LHAAP-16 to the east and southeast. The southeastern edge of the landfill is in the I 00-year 
floodplain. LI-lAAP-12 is west of LHAAP-16 and on higher ground. LHAAP-l 2 is a grassy site 
surrounded by timber and encompasses approximately seven acres. The Pistol Range is located 
southeast ofLHAAP- 16, within the flood plain of Harrison Bayou. LHAAP-49 is located in the 
west-central portion of LHAAP and lies approximately 2.3 miles from Caddo Lake (Jacobs 
Engineering Group, Inc. [Jacobs] 2002a). 
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2.2 General LHAAP Geologic and Hydrogeologic Setting 

LHAAP, including sites LHAAP-1 2, -1 6, -18/24, -49, and -004-R-Ol, is situated on the Wilcox 
Group, which is present over a large portion of the eastern half of Harrison County, Texas. The 
Wilcox Group consists mostly of fine- to medium-grained sands interbedded with a considerable 
amount of clay and seams of lignite. The Wilcox Group is underlain conformably by the 
predominantly calcareous clay of the Midway Group. Regional dip of the Wilcox is to the 
northwest into the East Texas Syncline, wh ile the ground surface generally dips to the southeast. 

The Wilcox Group has been identified by the Texas Water Development Board as the basal unit 
of the Cypress Aquifer, also known as the Carrizo-Wilcox Aquifer. The Cypress Aquifer is 
present under most of Harrison County and is comprised of, in ascending order, the Wilcox 
Group, the Carrizo Sand, the Reklaw Formation, and the Queen City Sand. All units are believed 
to be hydraulically connected. All of these units dip to the northwest into the East Texas 
Syncline (Shaw 2008). 

The availability of ground water in Harrison County is largely dependent on the hydrologic 
characteristics of the units comprising the Cypress Aquifer. The Wilcox Group in the area of 
LHAAP yields small (less than 50 gallons per minute [gpm]) to moderate (50-500 gpm) flow 
rates of fresh water at wells throughout the county. As a basal unit of the Cypress Aquifer, the 
Wilcox is also considered as the base of fresh water in the area. The Midway Group, which does 
not yield usable quantities of water, tends to serve as a relatively impenneable base of the 
overlying water-bearing Wilcox Group. The top of the Midway Group has been encountered 75­
190 feet below ground surface (bgs) under LHAAP-1 8/24. It is 14 1 feet bgs at LHAAP-12 and 
225-307 feet bgs at LHAAP-I 6. 

Groundwater at LHAAP-L2, -16, and -1 8/24 generally occurs under unconfined conditions and 
the elevation fluctuates with seasonal variations in rainfall. Groundwater is encmmtered at depths 
of I l-30 feet bgs at LHAAP- 18/24 (AECOM 2013, Final Quarterly Report, 4th Quarter 2012) 
and flows generally toward tbe northeast, except in tbe vicinity of Harrison Bayou or where 
influenced by the extraction system. Groundwater is encountered at depths of 11-33 feet bgs at 
LHAAP-1 6 (AECOM 2013, Final Quarterly Report, 4th Quarter 2012) and flows generally 
toward the east and southeast. Groundwater is encountered at depths of 19-25 feet bgs at 
LH AAP-1 2 based on 2009 through 20 11 data. Generally, the flow is to the east, burt flow is also 
observed to occur in the northeast and southeast directions (Shaw 2012). Groundwater at 
LHAAP-49 general I y occurs under unconfined conditions, is encountered at depths of 25-35 feet 
bgs and flows generally toward the northeast Groundwater elevations are observed to be 
impacted by long-term regional weather conditions and have fluctuated by as much as ten feet 
between normal and drought conditions. Based on one monitoring well drilled at the Pistol 
Range, groundwater is encountered at a depth of approximately 14.5 feet bgs. 

2.3 General LHAAP Land and Groundwater Use 

LHAAP is located near the unincorporated community of Kamack, Texas. Kamack is a rural 
community with a population of 2,276 people. The incorporated community of Uncertain, Texas, 
population of 94, is a local resort area located to the northeast of LHAAP on the edge of Caddo 
Lake and an access point to Caddo Lake. The industries in the surrounding area consist of 
agricul ture, timber, oi l and natural gas production, and recreation. 
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2.3.1 Land 

LHAAP has been an industrial faci lity since 1942. Signi-ficant production activities continued 
until tbe facility was. determined to be in excess of the U.S. Anny's needs in 1997. The plant area 
is now inactive and approximately two-thirds of the fonner plant area is now controlled by the 
USFWS. The majority of the fonner footprint of LHAAP is now under the administrative control 
of the USFWS and is maintained and operated as the Caddo Lake Wildli fe Refuge and is largely 
accessible to the general public. Portions of LHAAP within the refuge sti ll requiring remediation 
or maintenance are surrounded by fences and warning signs (except on the border with Caddo 
Lake) to preclude unlimited public access. The anticipated future use of the entire facil ity is as a 
wildlife refuge. 

2.3.2 Groundwater 

There are three water supply welJs located on LHAAP (see Figure 2-1 ), and they supply water to 
lhe buildings currently in use on the installation. None of these wells are used to provide 
tlrinking walt:r. One wdl is 101,;aled at Lht: Fire Station (north of Goose Prairit: Crt:ek) and has 
been in use since 1997. A second well is located approximately one-half mile southwest of the 
Fire Station (directly south of LHAAP-58) and has been in use since 1999. The third well is 
located immediately adjacent to the former LHAAP administration building, which is currently 
used as the USFWS headquarters offices for the Caddo Lake lnstitute and the USFWS. Two 
additional wells previously supplied water to the insta llation, but these have been plugged and 
abandoned. Tbe depths oftbe tbree existing wells on LHAAP are as follows (Shaw 2009b): 

• 	 Well J50 feet south-southeast of fire station: 128 feet (with a screened interval between 
58-128 feet) 

• 	 Well Yi mile southwest of fire station: J95 feet 

• 	 Well at USFWS headquarters: 220 feet 

Groundwater in the deep aquifer (250-430 feet bgs) near LHAAP is currently used as a drinking 
water source. There are currently five active water supply wells near LHAAP. One well is 
located in and owned by Caddo Lake State Park. The well is completed to a depth of 315 feet 
and has been in use since 1935. A second well owned by the Kamack Water Supply Corporation 
services the town of Kamack and is located approximately 2 miles southeast of town. This well 
is approximately 430 feet deep and bas been in use since 1942. The Caddo Lake Water Supply 
Corporation has three wells located both north and northwest of LB.A.AP. These wells are 
identified as Caddo Lake Water Supply Corporation Wells 1, 2, and 3 and are all hydraulically 
upgradient of LHAAP. Because of the large distance between these wells and LHAAP, rbeir 
location upgradient of LHAAP, and the completion of the wells in a zone stratigraphically lower 
than the depth of groundwater contamination at LHAAP, water removal from these wells is not 
expected to affect groundwater flow at the sjte, nor be impacted by LHAAP's contaminated 
groundwater. Jn addition, there are several livestock and domestic wells located in the vicinity of 
LHAAP with deptl1s averaging approximately 250 feet (U.S. Anny Corps of Engineers 
[USACE] 201 Oa). 
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3 LHAAP-12 

3.1 Site Chronology 

Significant events relevant to site LHAAP- I 2 are presented in Table 3- l. In addition to the 
events preceding implementation of the interim and final remedies, this table provides a 
chronology of subsequent events continuing to the present. 

T able 3-1: C hronology of Site Events for LHAAP-121 

Even t 

First use of landfill 

Land Disposal Study No. 38­26-01014-81. U.S. Army Environmental Hygiene Agency 
lAEHA) installs and samples four monitoring wells at Active Landfill (Site 12) 

Environmental Protection Systems (EPS) installs two monitoring wells and samples all six 
wells 

lnstallarion Resource Conservation and Recovery Act (RCRA) Facility Assessmeut (RFA) 
reviewed all Sites at Ll-IAAP and assig.ned numbers currently in use to identify them 

LHAAP placed on NPL 

LHAAP. Texas Water Commis.sion (later Texas Natural Resource Conservation 
Commission [TNRCC] and now Texas Commission on Environmental QuaJity [TCEQ)), 
and USEPA enter into a CERCLA Section 120 Agreement for remedial activities at 
LHAAP, refe1Ted to as the FfA 

RCRA Part B Perm.it signed. 

Phase I Field tnvestlgation by Sverdrup installed seven additional monitoring wells and 
collected soil, sediment, groundwater, and surface water samples 

Landfill formally closed 

Phase II Field lnvestigation by Sverdrup installed five additional monitoring wells and 
collected soil, sediment. groundwater. and surface water samples 

Final Report-LHAAP lnstaUation Restoration Program, Sites 12 and 16 lRA Focused FS, 
recommends cap desig n for Sites 12 and 16 

Final ROD for Early IRA at Landfill Sites 12 and 16 

FioaJ Project Work Plans (WPs), 1RA Land.fiU J2 and 16 

IRA Construction start date 

2,000 cubic yards of treated soil placed in landfill 

Early JRA Completed (Landfill Cap Construction completed) 

Landfill Cap L TM started 

Phase IU Field Investigation by Sverdrup installed seven monitoring wells and collected 
soil. sediment, groundwater, and surface water samples 

Final Construction Completion Repm1, IRA, Landfil Is 12 and I 6 Cap Construction, 
LHAAP 

Final Remedial Investigation (RI) Report for Site 12. LHAAP (Group 2 Report) 

Second Quarter Data Swnmaryfor Perchlorate Investigation 

First Five-Year Review for Sites 18 & 24 (BG3fUEP), Site J6 (Old Landfill), and Site 12 
( Sanjtary Landfi II) 

Date 

1963 

1980 

1982 

April 8, 1988 

August 29, 1990 

December 30, 1991 

February, 1992 

1993 

M3Tch 1994 

1995 

March 1995 

September 1995 

June l 0, l 996 

October 25, l 996 

1997 

October 1997 

1998 

1998 

December J 998 

April 2001 

March 2001 

August 2002 
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Event Date 

Final Group 2 Sites Baseline Human Health Risk Assessment (BHHRA) and Screening 
Ecological Risk Assessment (Sites 12, 17, I 8124, 29, 32, 49, Hairison Bayou. and Caddo 
Lake) 

August2002 

Plaut- wide perchlorate investigations an~ implemeuted, iucludjug sampliog al LHAAP-1 2 2002 

Screening-Level Ecological Risk Evaluarion tSLERA) for Site I 2 Soil September 2004 

Final FS. Site 12 Group 2 January 2005 

Environmental Site Assessment, Phase I and n Report, Final Febmary 2005 

Addendum to Final FS. Site 12 Group 2 (Revision 2) March 2005 

Final Proposed Plan for Landfill 12 (LHAAP-12). The proposed plan recommends final 
remedy consisting ofMNA with LUCs that consist of cap protection provisions and 
groundwater restrictions 

March 2005 

Solutions To Environmental Problems. Inc. (STEP) issues Final Plant-wide Perchlorate 
Investigation for the LHAAP. For perchlorate in groundwater at LHAAP-12, the report 
recommends monitoring but "no fiu1her remedial measures" 

April 2005 

Final Remedial Design (RD) Addendum, Landfill 12 (LHAAP-1 2); document· includes 
Groundwater Monito1iug Plan 

June 2007 

Final Natural Attenuation Evaluation LHAAP- 12. 35B(37). and 67 June 2007 

final OPS Demonstration Repoii, Landfil I 12 (LHAA P-1 2). LHAAP September 2007 

Second Five-Year Review for LHAAP-12, LHAAP-16 and LHAAP-18124 October 2008 

Final ROD for Final Remedy at LHAAP-12 April 2006 

Final RD Addendum, LHAAP-12 June 2007 

Final RA Operation Summary Report. YeaJS l and 2 JuJy2012 

Final RA Operation Summary Report, Years 3 and 4 J uly2012 

'Sources: Sbnw2008. USACE 2006. Sbaw2fl07a. Sh~w 2012a. 

3.2 History of Contamination 

The location of LHAAP-12, also known as Landfill 12 or the Sanitary Landfill, is shown on 
Figure 2-1 _ This site was ll<ied for disposal of nonhazardott<\ industrial waste, including cafeteria 
waste, non-hazardous chemical waste, oil/diesel soaked dirt, and asbestos. lntermittent use of the 
landfill began in 1963. The landfill was used continuously starting in approximately 1978. As 
early as l 980, a U.S. Army Environmental Hygiene Agency (AEHA) land disposal study 
recommended changes in disposal practices due to leachate escaping from the landfill. The 
landfill was closed in March l994 (Shaw 2008). 

3.3 Initial Response 

There were no removals or RAs at LHAAP-1 2 prior to the implementation of the IRA. 
Monjtoring wells were first instaHed at the site in 1980. In 1990, LH AAF was placed on tbe 
National Priorities List (t\PL), and in 1991 , the U.S. Army, USEPA, and the Texas Water 
Commission (TWC) entered into a FFA designating LHAAP as a "fence to fence" site. The 
landfill LHAAP-12 was included in the FFA as a solid waste management unit. 

Placement of industrial waste at Landfill 12 ceased in March 1994. Open trenches were covered 
with soil and compacted. An IRA ROD was finalized in September 1995, directing the capping 
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of the landfill. Construction of the landfill cap began in 1996 and was completed in 1997. The 
site was fenced with barbed wire and warning signs were placed around the landfill (Shaw 2008). 
The Final ROD was issued in April 2006, documenting the final remedy consisting of Land Use 
Controls (LUCs) for groundwater use restrictions, maintenance and protection of the existing 
landfil I cap, and mo11itored natural attenuation (MNA) (USACE 2006). 

3.4 Basis for Taking Action 

A landfill cap was placed over LHAAP-12 in 1998 as part of an early fRA. The stated remedial 
objectives for the lRA were to "minimize long-term vertical infiltration of water through the 
landfills; and minimize contaminant transport" (U.S. Anny 1995). 

While a fonual risk assessment had not been completed at the lime of the interim ROD, 
environmental investigations had revealed low to moderate levels of contaminants in the soil and 
groundwater at LHAAP-12. SubsequenUy, a Baseline Human Health Risk Assessment 
(BHHRA) (Jacobs 2002a) was pe1fonned for both a current trespasser and hypothetical future 
rnai11Lenanct: workt:r as n:ceplors for an industrial t:xpusun: scenario. Two sct:narios wt:re 
considered in characterizing cancer and non-cancer risks associated with soi l exposure for 
LHAAP-12. One scenario included soil samples collected beneath the existing landfill cap 
(referred to as source area). The second scenario addressed soil outside the footprint of landfill 
(referred to as non-source area). The resulting chemicals of potential concern (COPCs) and 
associated exposure point concentrations (EPCs) generated for both of the source and non-source 
areas were determined to be the same. As a result, only one set of cancer and non-cancer risks 
were calculated based on current trespasser and future maintenance worker exposure to LHAAP 
soil. Risks were estimated based on potential exposure pathways of direct skin contact with 
contaminated soil, incidental ingestion of soil, inhalation of contaminated chemical vapors and 
soil particles, ingestion of groundwater, and dem1al contact with both soil and groundwater. The 
results are summarized below~ 

• 	 Soil : Current trespasser and future maintenance worker exposure generated acceptable 
cancer risks and non-cancer hazards. For all soil scenarios, individual and cumulative 
cancer risks were below I o·6, and non-cancer hazards (individual and cumulative) were 
less tban l. 

• 	 Groundwater: Future maintenance worker exposure to tbe on-site groundwater generated 
an unacceptable non-cancer hazard of 5.8. The non-cancer hazard is primarily associated 
with exposure to trichloroethene (TCE) by the ingestion and dermal contact pathways. 
Calculated hazard quotient values for exposure to organic compounds bis(2­
ethylhex yl)phthalate, cis-1 ,2-dichloroethene (DCE) and vinyl chloride (VC) did not sum 
to l. The estimated cancer risk associated with potential ex.posure of the future 
maintenance worker to all chemicals by all exposure pathways is l .3x l0·4 _ 

Ln addition to the baseline risk assessment, a Screening-Level Ecological Risk Evaluation 
(SLERA) (Shaw 2004) was completed in 2004. This assessment of the non-source area showed 
that the site posed no risk to a potential residential receptor. The screening leveJ ecological risk 
assessment indicated low potential for ecological risks at Ll-IAAP-1 2. Multiple lines of evidence 
were used in this assessment, such as comparison of maximum detected concentrations to 
background levels, and other considerations including the magnitude by which the screening 
benchmark was exceeded, how frequentl y the chemical was detected, etc. 
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The F1nal ROD was issued in April 2006. Based on the Final ROD (USACE 2006), the primary 
contaminant of concern (COC) for LHAAP groundwater is TCE due to its significant 
contribution to the total risk. Although perchlorate did not present an unacceptable risk or 
hazard, it was considered a COC in the FS due to its exceedance of the Texas Natural Resources 
Cooservation Committee (TNRCC) perchlorate Interim Action Limit of 4 µg/Lin historical 
samples (Shaw 2005). 

However, during the perchlorate sampling event, completed by Solutions To Environmental 
ProbJems, Inc. (STEP) in September 2002 (STEP 2005), and in three subsequent rounds by the 
USACE (USACE and ALL Consulting 2006), perchlorate was not detected in LHAAP-12 
monitoring wells. The results indicated that perchlorate was not present in groundwater at 
LHAAP-12 (USACE and ALL Consulting 2006). 

The Conceptual Site Model (CSM) for LHAAP-12 is presented in the Final ROD (USACE 
2006). The model presents the role of the landfill cap constructed in the IRA and specifies the 
potential exposure pathways that were cut off by the landfill cap. The multilayer cap reduces the 
potential for vertical migration of contaminants via rainfall infiltration through the landfill. The 
cap has perimeter bem1s and drainage swales to control surface drainage. Groundwater 
contamination is of concern at LHAAP-12. Groundwater contamination was probably caused by 
the migration of contaminants, via rainwater infiltration. from the landfill waste to groundwater 
prior to capping the landfill. Historic releases of contamination from the landfill have caused 
slightly elevated concentrations of residual contaminants (e.g., metals), but the sediment risk and 
hazards are within acceptable limits. Contamination in drainage water is minor and does not 
exceed backgroUJ1d concentrations present in surface water from Central Creek that is entering 
LHAAP. TCE in groundwater migrated as a small , narrow plume approximately 250 feet east of 
the northeast corner of the landfi ll cap boundary with contaminants found in only two monitoring 
wells. The potential exists for groundwater contaminants to pose an unacceptable human health 
risk to an industrial worker and to discharge to nearby surface water bodies, which could 
ultimately affect Caddo Lake (USACE 2006). 

3.5 Remedial Actions 

3.5.1 Regulatory Basis for Action 

The fRA ROD for LHAAP-12 established an IRA to mitigate potential risks posed by buried 
source material at the site. The U.S. Army issued the lRA ROD on September 27, 1995. 

The Final ROD was issued by the U.S. Am1y who is the lead agency for the installation. The 
USEP A (Region 6) and the TCEQ arc the regulatory agencies providing technical support, 
project review and comment, and oversight of the U.S. Army cleanup program. The USEPA and 
TCEQ concurred with the selected remedy consisting of LUCs and l\.1NA. The remedy selection 
was based on the Administrative Record file for this site, including the Rl and BHHRA (Jacobs 
2002a), FS (Shaw 2005a), the Addendum to the FS (Shaw 2005b), tbe Proposed Plan (1J.S. 
Anny 2005), and other related documents contained in the Administrative Record file for 
LHAAP-1 2. The remedy was chosen in accordance with CERCLA, as amended by tbe 
Superfund Amendments and Reauthorization Act (SARA), and, to the extent practicable, the 
NCP. 
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3.5.2 Remedial Action Objectives 

The RAOs (USACE 2006) developed for LHAAP-1 2 include: 

• 	 Protection of human health by preventing human exposure to TCE-contaminated 
groundwater; 

• 	 Protection of human health and the environment by reducing the leaching and migration 
of landfill hazardous substances into the groundwater; and 

• 	 Protection of human health and the environment by preventing TCE-contaminated 
groundwater from migrating into nearby surface water_ 

The IRA RAO to minimize the infiltration of water through the landfill and contaminant 
transport was achieved with the construction of a landfill cap and institution of LUCs for the 
protection of the cap. 

The primary COC for LHAAP-12 groundwater is TCE due to its significant contribution to the 
cotal risks (USAF 2006). The contaminants. cis-DCE. and VC are the degradatio11 products of 
TCE. The objective of groundwater monitoring is to ensure that the Safe Drjnking Water Act 
(SOWA) maximum contaminant levels (MCLs) are achieved for groundwater contaminants 
TCE, cis-1 ,2-DCE, and VC. The MCLs for TCE, cis-1 ,2 DCE and VC are 5, 70 and 2 ~tg/L 
respectively (Shaw 2007b). The MCLs are based on SOWA which has been identified as a 
chemical-specific ARAR for groundwater at LHAAP-12. 

3.5.3 Remedy Description 

A landfill cap was installed in 1998 as part of the early TilA to mitigate potential risks posed by 
buried source material at the site. The cap includes the fo llowing components: 

• 	 Foundation soil layer 

• 	 Low permeability sodium bentonite geocomposite 

• 	 Geosynthetic membrane liner 

• 	 Final so il cover with adequate slopes and vegetation 

• 	 Perimeter benns and drainage swales to control surface water runoff. 

The IRA ROD (USACE l 995) included LUCs such as warning signage, use restrictions, regular 
inspections, maintenance, and repair of the cap. 

The fmal remedy for LHAAP-12 (USACE 2006) is LUCs (existing and new) in conjunction with 
MNA. The LUCS at LHAAP-12 include: 

• 	 Maintenance of the integ1ity of the landfill cap, including at a minimum, repairs to 
desiccation cracks, erosion, or gullying upon observance 

• 	 Maintenance of vegetative cover on the landfill cap including regular mowing 

• 	 Maintenance ofsignage around the landfill cap 

• 	 Prohibition of any activities that wouJd affect the integrity of cap 

• 	 Prohibition ofany activitjes that would cause exposure to the contaminated groundwater. 
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Due to the potential for TCE-contaminated groundwater to migrate, MNA is included as a 
component in the final remedy. Groundwater monitoring is conducted to monitor the 
effectiveness of MNA in reducing contaminant concentrations over time. Monitoring is also 
conducted to evaluate the effectiveness of the existing cap and to assure that the plume does not 
migrate to nearby surface water at levels that may present an unacceptable risk to human health 
and the environment. 

3.5.4 Remedy Implementation 

Consistent with the lRA ROD and approved design) a multilayer cap has been constmcted 
overlying the source area of LHAAP-12. During cap construction, monitoring wells within the 
landfill limit were plugged and abandoned. Upon construction of the cap, administrative LUCs 
have been implemented to restrict access and usage to maintain the integrity of the landfill cap. 
Periodic inspections of the landfi ll cap have been performed since June 2000, sh01tly after the 
official date for cap construction completion (August 31 , 1999) (Shaw 2007). 

Th1;; ftna1 remedy is, <.;um::ntly in lht: operaling pbast: in a.<.;<.;urdance wilh Lhe Remedial Design 
(RD) completed in June 2007. The LUC and maintenance area associated with the landfill cap is 
approximately seven acres and comprises the landfill cap, extending to the surrounding fence. 
The LUC area associated with the groundwater use restriction extends beyond the cap area 
encompassing approximately 46 acres in a downgradient direction toward Central Creek (see 
Figure 3-1 ). As part of LUCs, specific measures were implemented to restrict access and limit 
exposure to contaminated groundwater. These measures include incorporating the LUCs in the 
Site-wide LUC Management Plan, annual physical inspections, and cap maintenance. Until 
LHAAP-12 is transferred, the U.S. Army or its representatives wiU be responsible for LUC 
implementation, maintenance, -inspection) reporting, and enforcement. The U.S. Army may, as a 
condition of property transfer, require the transferee to assume responsibil ity for various 
implementation actions, but will retain responsibility for remedy integrity. The LUCs will 
remain iJ1 effect until the U.S. Army. TCEQ and USEPA agree that contaminant concentrations 
at the site have been reduced to levels that allow for unlimited use and unrestricted exposure. In 
general , the inspection activities at LHAAP-12 consist of the following: 

• 	 Visual inspection of the cap and the vegetative cover; 

• 	 Visual inspection of monito1ing wells and signage; 

• 	 Visual inspection to ensure that no water wells have been installed and land 
use/groundwater use remain consistent with that mandated by the Final ROD; 

• 	 Visual inspection of site conditions and interviews with relevant personnel, which are 
used to evaluate whether prohibited activities occurred at the site; 

• 	 Completion of visual inspection activities by walking through the site. During the 
inspection, field notes, a checklist, and a photographic log are maintained to document 
observed conditions. 

The groundwater monitoring network consists of three on-site monitoring wells (J2WW20, 
12WW21, and l2WW24) and two downgradient compliance wells (12WW22 and 12WW23). 
These wells are screened in the shallow groundwater zone. Groundwater monitoring and MNA 
evaluation are being conducted following the Final RD Addendum, Landfill 12 (Shaw 2007b). 
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Sampling was initiated in September 2007. Samples were collected from the five wells on a 
quarterly basis for the first two years, and annualJy thereafter. For the four quarterly sampling 
events of Year I, groundwater samples collected from select wells were also analyzed for MNA 
parameters. The results of MNA evaluation is presented in the Remedial Action Operation 
Summary Repo1t (Shaw 2012a). The MNA evaluation concluded that TCE degradation was 
occurring via anaerobic reductive dechlorination. This was supported by historical volati le 
organic compound (VOC) trend analysis and qualitative assessment of geochemical indicators. 
The low ORP aod nitrate levels were indicative of conditions conducive to anaerobic reductive 
dechlorination process. The compliance wells are monitored to verify that VOCs do not 
discharge to surface water bodies at levels exceeding the ARARs. The groundwater monitoring 
data, including historic data, indicates that the plume is small and stable and not migrating to 
surface water. Groundwater elevation was measured during each sampling event Bi-annual 
reports are prepared to document the monitoring program (Shaw 2007b). 

Future use of the LHAAP- 12 parcel is intended as a national wildlife refuge consistent with 
nonresidential use.. Upon transfer to the USFWS, the LHAAP-12 area, including the LUC 
restricted areas, the future use will be used solely for the purpose of a national wildlife refuge 
consistent with industrial or recreational activities and not for residential purposes. 

3.6 Compliance Monitoring 

Compliance monitoring at LHAAP-12 consists of annual Sis, annual groundwater monitoring, 
and Five-Year Reviews. Tbe U.S. Army inspects all land use restrictions and controls for 
LHAAP-12 specified in the ROD on an annual or more frequent basis (such as in conjunction 
with mowing which is completed two to three times per year) to determine the effectiveness and 
compIiance with these restrictions and controls. The inspections include determining any 
violations of the U JCs, as well as indicators of cap degradation, maintenance issues, trespass, 
and incompatible use. Annual inspection forms are contained in Remedial Action Operations 
(RAO) Summary Reports for years 2008, 2009, 2010, and 201J published biannually during the 
review period. The RAO Summary Report (Shaw 2012a) included SJ findings (2006 through 
2012) and groundwater monjtoring data from 2008 through 2011 . Subsequent inspection, 
sampling, and repairs completed in 2012 will be documented in a forthcoming RAO Swnmary 
Report to be published in 2014. The U.S. Anny conducts groundwater monitoring to evaluate 
effectiveness of the cap, track MNA progress, and also to ensure that contaminants do not 
discharge to nearby surface water bocties at concentrations exceeding their respective ARARs. 
The need to continue LUCs to restrict groundwater and MNA is reviewed every five years as 
part of this review. 

Because contaminants remain at LHAAP-12 above levels tbat allow for unlimited use and 
unrestricted exposure, a Five-Year Review is conducted every five years to ensure protection of 
human health and the environment under CERCLA §12l(c), U.S. Code (U.S.C.) Title 42 
§9621 (c). 

Although there is no current or anticipated future use of tbe groundwater as drinking water, the 
U.S. Army recognizes the USBPA 's expectation that contaminated groundwater will be restored 
to its beneficial uses where practicable, per 40 C.F.R § 300.430(a)(I )(i ii )(F). Therefore, it is the 
U.S. Army's expectation to restore the contaminated zone at LHAAP-12. 

3-7 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Karnack, Texas May 2014 

3.7 Systems Operations and Maintenance 

Except for monitoring, LHAAP-12 does not have active remedial systems. As part of the landfill 
inspections, wells are visually inspected during san1pling activities and mowing, weeding, and 
brush clearing activities are completed several times per year as needed. Damage or 
irregularities to the wellheads are reported at the time they are identified and recorded in field 
notes or on sampling forms, and repaired or scheduled for repair when needed. Groundwater 
sampl ing is completed annually. Specific results from each inspection are documented in a 
Remedial Action Operations Report for the site. Additional system perfonnance data are 
compiled and published in the LHAAP-1 8/24 groundwater treatment plant (GWTP) monthly and 
quarterly reports wh1ch were completed throughout the review period. 

3.7.1 Treatment or Other System Processes 

The O&M of LHAAP-12 has been carried out by different contractors since the maintenance of 
lhe landfill began in J998. USACE currently contracts with AECO:vt Technical Services, Inc. 
(AECOM) tu provi<.le O&M a(;livitii:;s for LHAAP-12. From January 2006 tu July 2012, Shaw 
perfonned O&M. From June 2000 to December 2005, Complete Environmental Service, Inc. 
(CES) performed O&M. Prior to June 2000, Radian lntemational, LLC. (Radian) performed the 
O&M activities. The primary O&M activities are as follows: 

• 	 Maintain the signs and mow the associated areas at LHAAP-12 

• 	 lnspect the cap and perfonn repairs as required 

• 	 Monitor the performance of natural attenuation at LHAAP-12 

• 	 Maintain LUCs at LHAAP-12. 

• 	 As pan of routine maintenance, physical inspection of cap was performed from 2006 to 
2012. Other than the presence of a few tree seedlings and erosion observed during June 
2008 and 2009 inspection, some minor erosion/subsidence was identified and repaired 
with the addition ofsoil and vegetation in 201 2. 

Wells are visually inspected during sampling activities and when mowing, weeding, and 
brush clearing activities are completed. Damage or irregularities to the wellheads are 
reported at the time they are identified and recorded in field notes or on sampling fom1s, 
and were repaired when needed. 

3.7.2 Operations and Maintenance Costs 

The approximate costs for O&M and LTM activities at LHAAP-12, LHAAP-16, and LHAAP­
18/24 are not subdivided into individual site estimates, thus assessment of individual srte cost 
perfornrnnce is not possible. The original O&M total cost estimate for LHAAP-12 and LHAAP­
16, and cost estimate for LHAAP-1 2 RAO LTM, was $75,000/year (USACE 1995a). The 
original O&M tota l cost estimate for LHAAP-18/24 was $400,000/year (USACE J995b). The 
combined approximate actual O&M and LTM cost estimates for sites LHAAP-12, LHAAP-16 
and LHAAP-18/24 are presented in Table 3-2, including monitoring well maintenance activities. 
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Table 3-2: O&M and LTM Costs for LHAAP-12, LHAAP-16 and LHAAP-18/24 

Calendar 
Year 

O&M Approximate 
Actual Costs 

LTM Approximate 
Actual Costs 

2008 $416.328 $247,127 

2009 $354,210 $112,240 

2010 $354,205 $102, 188 

2011 $354,205 $38,628 

2012 $1 ,118,889 $108,666 

From 2007 through 2011 the annual estimates are stable or decreasing. The increased costs for 
the seven months of 2012 are due to deferred maintenance and essential upgrades to equipment 
and are not indicative of any effects on protectiveness with 2012 repairs and replacements 
enhancing effectiveness. 

3.8 Progress Since the Last Five-Year Review 

This section provides a record of progress since the completion of the second five-year in 2008. 
The final remedy has been implemented at LHAAP-12; the site is currently in the RAO phase. 
RAO Summary Reports for the first four years were completed in July 2012 (Shaw 20 l 2a). 

3.8.1 Previous Protectiveness Statements and Recommended Actions 

The protectiveness statements from the previous Five-Year Reviews (CES 2002; Shaw 2008) are 
presented in Table 3-3. Recommendations/follow-up actions associated with these statements 
were also developed in the earlier reviews. The status of those actions was evaluated as part of 
tbe current review, and the results are provided in Table 3-4. 
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Table 3-3: P1·otectiveness Statements from Previous Reviews 

First Five Year Review (CES 2002) 

The Early IRA at Site 12 is expected to be protective of human health and the environment, and in the interim, 
exposure pathways that could resuH in unacceptable risks are being controlled. 

The early IRA at Site 12 is expected to reduce the potential for vertical infiltration ofwater through the landfills and 
to minimize contaminant transport. The assessment of this Five-Year Review found that the remedy was constructed 
in accordance with the requirements of the ROD for Site '12. 

Although the cap is protective of the environment and human health by reducing the amount of water moving 
through the source mate1·ial, the effectiveness of the cap needs to be further evaJuated. Gr0tmdwater monitoring has 
not been conducted frequently enough to establish seasonal groundwater contours or contaminant trends. In 
addition. non-source area soil th.a t contains contaminants is not protected by the cap from infiltration of water and 
may be a cause uf concern. 

The risk assessment for Lbe site also needs to be completed. As an Early IRA, the cap was not intended co be fwal 
solution. However, pending the outcome ofthe risk assessmem and groundwater monitoring, the cap may be the 
final so lut10.n. 

Second Five Yea.r Review (Shaw 2008) 

The Final RA at LHAAP-12 currently protects human health and the environment by reducing the leaching and 
migration of hazardous substances, preventing contaminated groundwater from migrating to surface wawr, and 
preventing human exposure to contaminated groundwater. 

T11e Final ROD for LHAAP-12 has been signed, and the RD is complete. The site is now in the RAO phase. The 
cap, installed as the IRA. is now pa ii of the final remedy. The final remedy also includes MNA with LUCs that 
consist ofcap protection provisions and groundwater restrictions. 

This Five-Year Review found that tbe cap was construcrecl in accordance with the requirements of the JRA ROD for 
UfAAP·12 and that the cap is being maintained sufficiently to satisfy its objective of mi11imizing infiltration. O&M 
procedures are addressed via the RD documentation a11d recommendations for documented annual inspections for 
the landfill were included. LUCs have been implemented under tl1e Final ROD both to protect the cap ru1d to prevent 
human exposw·e to contaminated groundwater. The current OPS evaluation has concluded that the cap ru1d MNA 
toged1er result in a reduction ofthe leaching and migration of landfill hazardous substances into the groundwater. 
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Table J -4: Recommendations for LHAAP-12 from Previous Reviews 

Issue 
Recommen.dation/Follow-up 

Action 
Party 

Res1>onsible 
Oversight 

Agency 
Milestone Date 

Affects Current 
Protectiveness'! 

Affects Future 
Protectiveness'.' 

Path Forward/Status C ompletion Oate 

S ta tus of Recommended Actions fronl First Five-Year Review 

Groundwater monjtoring not conducted 
regularly 

Sample monitoring wells on a 
regular basis 

USACE State/USEPA •130102 No Yes 
USACE performed limited sampling. 

Regular samplmg was 1mnated as part ofRAO. 

2003/2004 

2008 

Need O&M Plan 
Write find implement an 0 & M 
Pinn USACE State!USEPA 5130/2002 No Yes 

O&M requirements have been addressed in rhc RO 
Addendum and the LUCs Management Plan, and 110 

O&M plan is currently under dcvelopmenl. 

June 2006 (issue date of RD 
Addendum) 

Non source soils not protecred by cap 
lnve<:tigate and detem1ine i f actio n 
is necessary 

USACE State!USEPA 513011002 No Yes 
Ri..c;k assessment completed as pnn of A<l<lendum 10 

Final FS 

March 2005 (issue date of 
the Addendum) 

Status of Recommended Actions frorn Second Five-Year Re\1iew 

Some minor erosion and unwanted 
vegetation on landfil l caps 

Repair erosion and remove small 
pine trees U.S Anny State/USEPA 12/31 /08 No Yes 

The pine rrees were sprayed with herbicide in December 
2008. The caps were inspected in March 2009, and the 
decision was made to spray again. That spraying 
occWTed ia June and July 2009. 

Erosion locations are bcin~ observed dvring e~ch 
inspection. Areas that erode funher will be repaired 
with clean fill and seeded. 

July 2009 Ero ion and c;ip 
vegetation will continue to 
be evnluaced in semi-annual 
inspections. 

".Source: I.UC Inspection an(! Maintenance I .og (Sh;:iw 2008) 
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3.8.2 Status of Ongoing Activities 

In accordance with the 1995 ROD (USACE 1995), LHAAP-12 was capped in 1997. The 
combination of the landfill cap with MNA and LUCs (i.e. , the final remedy described in the 2006 
ROD for LHAAP-L2). has been evaluated in the Final Operating Properly and Successfully 
(OPS) Demonstration Report, Landfill 12 (LHAAP-12) , Longhorn Army Ammunition Plant, 
Karnack, Texas (Shaw 2007a). Tbe MNA evaluation was based on groundwater analytical data 
for TCE, cis-1 ,2-DCE and VC from two snapshots in time (in 1998, shortly after completion of 
the cap construction fieldwork, and in December 2006 during the MNA study). As noted in that 
document: 

"The LHAAP-12 landfill cap and groundwater MNA are operating properly 
because both RA components have been constructed as designed, and are 
operating in accordance with the approved design. The cap is also functioning 
successful(v. in that exposure to the buried waste is controlled and reduction of 
the leaching and migration oflandfill ha=ardous substances into the groundwater 
is evident. LUCs are reliable and will remain in place to providefuture protection 
ofhuman health and the environment. Additionally, a monitoring program for the 
cap and the groundM ater MNA is being peiformed and will continue in perpetuity 
unless otherwise agreed upon between the Army and its transferee (the USFWS). 
USEPA Region 6 and the TCEQ. " 

From 1998 to 2004, a BHHRA, a SLERA, and a residential risk screening were conducted 
(Jacobs 2002a; Shaw 2004 and 2005b). lt was determined that the groundwater posed 
unacceptable risks for a hypothetical future maintenance worker. The final FS was issued (Shaw 
2005a and b). A Proposed Plan (U.S. Anny 2005) facilitating public involvement in the selection 
of the finaJ remedy for LHAAP- 12 was issued in March 2005. The ROD for the final remedy 
was issued in April 2006. The final remedy at LHAAP-12 consists of LUCs for groundwater use 
restrictions. maintenance of tbe existing landfill cap and LUCs for protection of the existing 
landfill cap, and MNA. This remedy is consistent with the intended future use of the site as a part 
of a wildlife refuge. 

The U.S. Army provided details of the LUCs implementation actions in the RD Addendum, 
which was approved by the regulatory agencies and issued as final on June 21, 2007 (Shaw 
2007b). Maintenance of the LUCs is addressed within the Comprehens;ve LUC Management 
Plan (released in September 2007). The RD Addendum (Shaw 2007b) stipulated Sfs to be 
conducted annually to ensure compliance with the LUC requirements and groundwater sampling 
to monitor the effectiveness ofMNA in reducing contaminant concentrations over time. 

Sis have been occurring annually since 2000. The integrity of the landfill cap was observed to 
remain intact during these inspections. Sligbt erosion of the landfill cap appeared to be an issue 
from 2006 lhrough 2009. The 2010 through 2012 inspections indicated that no repairs were 
needed at that time to maintain the integrity of the cap. No desiccation cracks. gullying, or 
erosional effects have been observed and no seedlings were observed growing on the landfill 
cover. Periodic mowing is conducted during the growing season. Cap integrity remains intact as 
observed during these activities as well as noted during the annual physical inspections. No 
drinking water wells have been installed at LHAAP-1 2; signage at LHAAP-1 2 remains intact 

3-12 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Karnack, Texas May 2014 

and legible. No change in land or groundwater use has occurred at the site and tbe use of the site 
is consistent with that mandated by the ROD (USACE 2006). 

Inspections, mowing, fence and gate repair, and signage replacement has been completed as 
needed throughout the review period, and additional soiI and vegetative cover have been 
identified and addressed. 

In accordance w1tb the Groundwater Sampling Plan included in Lhe RD Addendum (Shaw 
2007b), an on-ongoing groundwater sampling program including monitoring wells 12WW20, 
12WW21, and 12WW24, and two compliance monitoring wells, l2WW22 and 12WW23 is 
currently in place since 2007. Well 12WW24 was added in an addendum to the RD in order to 
increase the effectiveness of the MNA program. Four of these monitoring wells were also 
abandoned and replaced with new polyvinyl chloride (PVC) wells due to suspicion that the 
original stainless steel was corroded and impacting results. All of these wells were sampled and 
analyzed for VOCs and MNA parameters every quarter for the first two years (2007/2008, 
2008/2009). Subsequently, samples are collected annually for VOCs. Monitoring well 12WW24 
was fom1d dry during the December 20 12 samplin g event. 

3.9 Five-Year Review Component 

3.9.1 Administrative Review 

The LHAAP Five-Year Review tean1 was led by Dave Wacker (AECOM), who serves as 
AECOM Project Manager for L.HAAP. The overall team was composed of the members listed in 
Table 3-5. 

TabJe 3-5: Five-Year Review Team 

AECOM 

Project Manager: Dave Wacker. 
Senior Engineer: Naseem Hasan, P.E. 
Chemist: Celia Flores 
Senior Review: Anne Lewis-Russ, Ph.D. 
Senior Risk Assessor: Rotha Randall 
Senior ARAR Assessor: Ruth Hammervold 

LI­JAAP Site Manager: Rose Zeiler, Ph.D. 

USACE Project Engineer: Aaron Williams, P.E. 

TCEQ Remedial Project Manager: April Palmie 

USEPA Remedial Project Manager, Rich Mayer, P.G. 

USFWS Paul Bruckwicki 

Restoration Advisory Board (RAB) 
RAB Co-Chair: Paul Fortune 
RAB Co Chair: Judith Johnson 
RAB Member: Richard LeToumeau 

The review inc1uded the following activities: 

• Review ofrelevant documents 

• Data review 

• Sls 
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• Local interviews 

• Community involvement. 

The Five-Year Review was conducted in accordance with the USEPA Comprehensive Five-Year 
Review Guidance (USEPA2001). 

3.9.2 Community Involvement 

Community notification was accomplished via interviews and publishing a notice in the local 
paper. The public notice was published in the Marshall News Messenger on December 14, 2012. 
When the Five-Year Review report is finalized, another notice will be published to indicate that 
the report will be available to the public at the MarshaJI Public Library (300 South Alamo 
Boulevard in Marshall, Texas 75670). The public notice is presented in Appendix B. 

3.9.3 Document Review 

This Five-Year Review consists of a review of relevant documents including interim and Final 
RODs, previous Five-Year Reviews, Rl, FS, risk assessments, WPs, RDs, construction and RA 
operation summary reports, OPS report, LUC inspection logs and monitoring data. The list of 
documents reviewed is provided in Appendix Dl. 

3.9.4 Data Review 

The data review portion of this Five-Year Review focuses on groundwater monitoring data that 
may provide information on the combined perfonnance of the cap and MNA remedy for the 
groundwater. 

3.9.4.1 Potentiometric Surface 

Figures 02-1 through D2-4 (presented in Appendix D2) display contours representing the 
shallow groundwater surface in the area where tbe TCE plume is present. Tbe groundwater 
gradients contoured from 2010 and 2011 data trend towards the east (Figure D2- l) indicating a 
downgradient flow direction from 12WW24 to the east (Shaw 2012a). Historical data from 
spring 2003, spring 2004, and winter 2004 (Figures 02-2, D2-3 and 02-4) show that the 
groundwater gradient can vary in this part of the site. Generally, the flow is to the east, but flow 
is also observed to occur in the northeast and southeast directions. Changes in the groundwater 
flow direction can occur botb seasonally and in the longer-tenu (Shaw 20 l2a) and is influenced 
by the orientation and thicknesses ofsand bodies. 

3.9.4.2 Contaminants 

Groundwater monitoring js being performed at LHAAP-12 in accordance with the RD (Shaw 
2007b). Samples are collected from five monitoring wells (12WW20, 12WW21 , 12WW22, 
J2WW23, and 12WW24) and analyzed for VOCs. Figure 3-2 (also presented as Figure 03-l in 
Appendix D3) presents the TCE plume based on 2009 data (Shaw 2012a). Monitoring well 
12WW24 is the only well that lies within the plume. Data from 2006 through 2012 are presented 
in Table 3-6. TCE and its degradation products were detected only in l2WW20 and l 2WW24. 
TCE, cis-1,2-DCE, trans-1 ,2-DCE, and VC remain below their respective cleanup levels at 
12WW20. Historical and current TCE data indicate a decreasing trend in concentrations over 
time at 12WW24 (Figure 04-1 presented in Appendix D4). Th.is could be due to either of tbe 
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MNA processes such as reductive dechlorination or dispersion. A comparative analysis of TCE 
concentrations in conjunction with those of its daughter products does not depict any distinct 
increasing trends of daughter products with reducing TCE concentrations at I 2WW24. This 
could be due to possible aerobic degradation of DCENC at low dissolved oxygen concentrations 
or abiotic degradation of DC ENC in the presence of iron/manganese. The presence of reductive 
dechlorination daughter products (cis-1 ,2-DCE, trans-1 ,2-DCE, and VC) al 12WW20 and 
12WW24 indicate that reductive dechlorination is effective in the vicinity of l 2WW24 and for 
the TCE plume (Table 3-7). 

Jt is to be noted that the MNA evaluation was based on VOC data from l2WW24 which was 
found dry during December 2012 sampling event. Therefore, a well should be installed in close 
proximity to l2WW24 to obtain VOC data during low flow period in winter months. It should 
be evaluated whether additional wells within the plume and its boundary would better enable a 
determination if the plume is stable or shrinking. Water level measurements fro1n existing and 
newly installed MNA network wells as well as existing non-network wells will also allow better 
assessment of possible seasonal effects, if any on VOC concentrations in groundwater. 

Table 3-6: TCE Concentrations (µg/L) at Monitoring Wells at LHAAP-121 

Sampling 
Date 

Monitoring Wells 

l2WW20 12WW21 12WW22 12WW23 12WW24 

Dec 2006 0.713 ND(l) ND(l) N D(l ) 404 

Sept2007 1.34 ND(I) ND(l) ND(l) 272 

Dec 2007 1.19 ND(l) ND(I) ND(I) 313 

Mar 2008 0.999J ND(0.25) ND(0.25) ND(0.25) 301 

Jun 2008 1.04 ND(0.25) ND(0.25) ND(0.25) 237 

Sept2008 0.985 N D(0.25) ND(0.25) ND(0.25) 185 

Feb 2009 l.l8 ND(0.25) N0(0.25) ND(0.25) 334 

Apr 2009 0.997 ND(0.25) ND(0.25) ND(0.25) 197 

Jul2009 0.931 N D(0.25) ND(0.25) ND(0.25) 204 

Jun 2010 0.3531 N D(0.25) ND(0.25) ND(0.25) 145 

Jun 2011 0.263J ND(0.25) ND(0.25) ND(0.25) 147 

Dec 2012 O.SJ 0.582J ND(0.5) ND(0.5) Dry Well 
1 Sourc.e: AECOM Project database 
Notes: 
µg/L micrograms per lit~ 
N D not dete<:ted: vnlucs whliin parentheses denote de1ec1ion limilS 
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Table 3-7: Concentrations (µg/L) of Degradation Products at 12WW241 

Sampling Date Cis-1,2-0CE Trans-1,2-0CE vc 
Sept2007 82.5 ND(0.5) 2.33 

Sept2007 82.5 ND(0.5) 2.33 

Dec 2006 113 0.425 5.35 

Dec 2007 103 0.404J 326 

Mar2008 89.3 ND(0.5) 3.84 

Jun 2008 59.0 ND(0.5) 1.75 

Sept2008 54.3 NV(0.5) l.45J 

Feb 2009 96.2 ND(0.5) 3.6 

Apr2009 56.5 1.1 2 1.46 

Jul2009 50.4 ND(0.5) 0.68 IJ 

Jun 2010 27.1 ND(0.25) 0.577 

Jun20 I l 25.3 0.684 0.358 

Dec 2012 Dry Well Dry Well Dry Well 
1Source: AECOM Project database 
Notes: 
DCE dichloroethenc 
ND not deteeted; val11cs within p:1rculh~-sis denotes 
detoction limits 

µg/L 
vc 

micrograms p~ liter 
vinyl chloride 

3.9.5 Site Inspection 

Representatives of the USEPA, the TCEQ, U.S. Anny, and AECOM carried out an inspection at 
LHAAP-1 2 on .January 8, 2013. The purpose of the inspection was to objectively assess the 
operations and effectiveness of the remedy (landfill cap and LUCs) implemented at this site. 
During the site visit, a Five-Year Review Sl check.list was completed to document the status of 
LHAAP-12 (Appendix 05). Weather was clear and the temperature ranged between high 50s 
and low 60s degrees Fahrenheit (°F) at the time of the SL Photographs of the site visit are 
presented in Appendix D6. 

The summary of SI findings and recommendations is as follows. LJ-JAAP-12 is surrounded by 
warning signs posted along the fence line surrounding the cap. The vegetative cover was 
observed to be in good condition and well -maintained through routine mowing, except for a few 
spots affected by subsidence and minor erosion. Subsidence, as deep as 1.5 feet, was observed to 
be present in several locations. These spots were flagged for backfilling by AECOM and have 
subsequently been repaired with tJ1e additi011 of soil and vegetation. Signage remains in good 
condition and the fencing is intact except along the eastern edge of the landfi II cap which 
requires repair. Well-bead lock conditions appeared to be deteriorated or damaged during the 
site visit but were subsequently replaced in June 2013. Monitoring well identification tag 
replacement as well as painting/re-labeling, as warranted for wells outside the current monitoring 
network is planned for fall 2013. Minor surface erosion and signs of burrowing animals were 
observed on the eastern edge of the cap. No excessive cracking or desiccation was observed for 
the landfill cap. No change in land or groundwater use was observed at the s ite and the use of the 
site is consistent with that mandated by the Final ROD (USACE 2006). Onsite documents and 
records were verified for completeness. These included, but were not limited to, O&M manuals, 
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as-bui]t drawings, and maintenance logs, site-specific Health and Safety Plan (HASP), SOPs 
from the Installation Wide WP, daily access/security logs, and compliance records including 
annual inspection forms. All the documents listed above are up to date and are in satisfactory 
condition. No significant issues were identified regarding lhe cap condition or maintenance, 
signs, and site use 

3.9.6 Interview Summary 

Interview Summary forms are presented in Appendix l. 

3.10 Technical Assessment 

3.10.1 Question A: Is the remedy functioning as intended by the decision 
documents? 

Answer: Yes 

Element Assessment 

RA Peiformance The final remedy at LHAAP-1 2 includes LUCs and MNA combined with capping 
impJemenL-ed as an Early LRA The cap is providing long-term protection by 
minimizing the infiltration of waler into rhe landfilJ. LUCs consist ofcap 
protection provisions and groundwater use restrictions. LUCs are functioning to 
mitigate potential risks to human health and the environment by restricting access 
to the contaminated media. Of the five wells designed to evaluate MNA, TCE was 
observed consistently above the cleanup criteria in only one well, 12WW24, until 
June 2011 . TCE concentrations in 12WW24 have decreased over time (400 ~tg/L in 
2006 to 147 ~1g/L in June 201 l ) as a result of natural attenuation. The weU was dty 
in December 2012, aod sbouJd be checked periodically in order to take samples 
when water is present. MNA appears Lo be effective at LHAAP- 12 as indicated by 
the presence of reductive dechlorination daughter products. 

System Operations/O&M Tbe cap is functioning as designed and needed only routine maintenance. Tbe cap 
is maintained aod inspected in accordance with the RCRA requirements. The RD 
(Shaw 2007b) defines O&M requirements for LHAAP-12. Five wells are inspected 
and sampled annually and are maintained or repaired when issues are identified. 

Cost ofSyslems The O&M cost for LHAAP-1 2 is combined with Lhat ofLHAAP-16 aud LHAAP-
Operati ons/O&M 18/24. Based on 2007-201 1 data, Lhe incurred costs for these three si tes are stable or 

decreasing compared to the estimated cost except for LI-IAAP-18/24 which requires 
periodic recapitalization or optimization wbich may increase costs periodically. 

Opportunities for 
Optimization 

None 

Early Indicator of PotentiaJ 
Remedy Failure 

Some minor erosion issues were observed in the past but these have been 
adequately addressed. Owing Lhe January 20 13 SI, rninor landfill cap subsidence. 
minor erosion, and minor damaged well-head locks were observed. WeU-head locks 
were replaced in June 20 13. Subsidence/erosion was also addressed by backfilling 
with soil and seeding in June 2013 . These issues identified were addressed tJ1rough 
maintenance/ replacerne.nt. No indicators of potential failure were observed during 
tl1is Five-Year Review. 
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Element 

Implementation of 
Institutional Controls and 
Other Measures 

Assessment 

The January 2013 SJ at LHAAP-12 indicated that since t11e last inspection signage 
was observed to be in good condition. Part of the fencing may need replacement 
since the waming signage is attached to the fencing. The access road was observed 
to be in good condition. The site condition is still consistent with that mandated by 
the Final ROD. There was no evidence ofchanges in land use such as installation of 
drinking water wells. The property is under the jurisdiction of the U.S. Army 
pending transfer. The OPS document for LHAAP-12, which was not a statuto1y 
requirement, was issued in September 2007. 
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3.10.2 Question B: 	 Are the assumptions used at the time of remedy selection still 
valid? 

Answer: Yes 

E le ment 

Changes in 
Standards and to 
be considered 
(TBC) 
Requirements 

Changes in 
Exposure 
Pat·hways and 
La11d Use 

I Assessment 

Regulatory requirements were considered in tbe selection ofthe final remedy. Tbe ARARs 
developed forthe LHAAP-12, Landfill 12. and included in the ROD (USACE 2006) are 
evaluated in Appendix C. 

The ROD for LHAAP-12 identified specific ARARs pertaining to the site. The types of ARARs 
are categorized as action-specific, chemical-specific, and locatioJ1-specific. Oescriptions of the 
various ARAR types are provided below: 

• Chemical-Specific ARARs: Chemical-specific req1iireruents pro,rjde health- or risk-based 
concentration limits or dischaL"ge limitations in various environmental media for specific 
hazardous substances, poUutaots, or contaminants. Chemical-specific ARARs are listed in 
Table C-1 for the LHAAP sites undergoing a Five-Year Review. 

• Location-Specific ARA Rs; Location-specific ARA Rs are restrictions on remedial activities 
solely based on the location of the remedial activity, such as certain environmentally 
sensitive areas. Table C-2 lists the location-specific ARA Rs. 

• Action-Specific ARARs: Action-specific ARARs are usually technology- or activity-based 
requirements or limitations or actions taken with respect to hazardous waste sires. Action-
s pecific ARARs are listed in Table C-3. 

Review of ARARSs for sites covered in this Five-Year Review did not identify any new 
requirements. 

Chernical-specific ARARs that may impact cleanup levels are discussed under "Changes in 
Toxicity and Other Contaminant Characteristics," below in this table. 

LHAAP is an inactive, government-owned, formerly contractor-<>perated and ·maintained 
Department ofDefense facility located in centra l east Texas. The capped LHAAP-1 2 Landfill 
was used from 1963 to 1994 for the disposal of industrial solid wastes, possibly containing small 
quantities of hazardous constin1ents generated at LHAAP. The site is an open area of grass 
bowided by heavy timber. 

According to the iROD (USACE 2006), the land on which this site is located is intended for 
transfer to the USFWS for incorporation into the Caddo Lake National Wildlife Refuge. Future 
anticipated use is consistent with an indusni.al/ recreational level of exposure. No change in land 
use has occurred at LHAAP-12 since the ROD was prepared (USACE 2006). No significant 
change in exposure pathways has occimed at the site. Both human and ecologica I receptor 
popularions are also the same. 

The final selected remedy for LHAAP-12 to protecl public health or welfare or tbe environment 
includes LUCs and MNA . Tbe site was not released for uoresaicted use, but is suitable for 
nonresidential use. Therefore, the selected remedy is protective of human bealcb and requires no 
additional evaluation. 

I 
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Element 

Changes in 
Toxicity and 
Other 
Contaminant 
Characteristics 

Changes in Risk 
Assessment 
Methodologies 

Toxic Remedy No remedy byproducts have been iclenfrfied to consider in this assessment. 
Byproducts 

New No new contaminant sources have been identified. 
Contaminants and 
Contaminant 
Sources 

Expected 
Progress Toward 
Meeting RAOs 

Assessment 

From I 99S to 2004. a BHHRA, a SLERA, and a residential risk screening were conducted 
(Jacobs 2002a~ Shaw 2004 and 2005b). In addition, a plant-wide perchlorate investigation was 
completed in 2002 (STEP 2005). Media evaluated included soil, groundwater, surface water, and 
sediment. Receptors evaluated included a cu1Tent non-source area trespasser. hypothetical future 
on-site maintenance worker under the industrial scenario, and h)•pothetical future resident. The 
BHHRA found that for the current trespasser, none of the exposure pathways contributed to 
carcinogenic risk and non-carcinogenic hazard. The BHHRA also concluded that the 
carcinogenic risk and non-carcinogenic hazard for exposure to soil under the industrial and 
residential scenarios was within the acceptable range. However, the carcinogenic risk and non-
carcinogenic hazard Crom exposure to groundwater were unacceptable: therefore, the RA focused 
on the groundwater. 

Table 3-8 compares the groundwater cleanup levels for the COCs established in the ROD (Shaw 
2006) with cu1Tent USEPA maximum contaminant levels (MCLs) and TCEQ medium specific 
concentrations (MSCs). 

Multiple ecological evaluations have been performed at LHAAP-1 2 (Jacobs 2002a~ Shaw 2004 ). 
Because no chemicals were considered chemicals ofecological concern, no additional 
characterization of the risk to ecological receptors was necessary for LHAAP-12. Chemjcals 
detected in soil at LHAAP-12 were considered to represent a low threat to the environment 
(USACE 2006). Therefore, no action was needed at LHAAP-12 forthe protection ofecological 
receptors. 

Changes in risk assessment methodologies since the ROD was prepared include changes in the 
estimation of risk from exposure to chemicals via info:'llation. and the consideration of the 
mutagenic mode ofaction with regard to child receptors. However. these changes would not 
impact risk assessment conclusions and do not call into question the protectiveness of the 
remedy for LHAAP-12. Human healrJ11isk at these sites has been addressed by the various risk 
assessments and ROD documentation that led to the final remedy that has been implemented at 
LHAAP-1 2. 

No changes in the physical condition ofLHAAP-12, Landfill 12, have occurred that would affect 
the protectiveness of the remedy. Exposure assumptions, toxicity data. cleanup levels, and RAOs 
remai11 valid for the selected remedies. 
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T able 3-8: Grou11dwaf.er Cleanu1> Levels Comparison fo r LHAAP-12. Landfill l2 

G roundwater Screening Levels (µg/L) 

Che micaJ of Concern 
Maximum 

Concentration 
ROD 

Screening Basis Cur rent MCL C ur rent MSCb 

Lc.>veJ 

TC'E" 495 5 MCL 5 5 

cis-1 ,2-DCE I LO 70 MCL 70 70 

vc 2.1 2 MCL 2 2 
Sources: ROD Cleanup Levels: (USACl!2006): current MCLs: (USEPA '.!012): cum:ntMSCs: (TCEQ 2006). 
Notes'. 
µg/L microgi:ams per liter TCE trich loroc1he11e 
DCE dicbloroe.thene TC'EQ Texas Commission on Environmenlal Qunlitv 
MCL maximum contamioant level USACE United Slntes Army Corps of Engineers • 
MSC medium specific concemrntiou (GW-lud) for USEPA U.S. Euvironmcntnl Protection Agency 

groundwater c.stablishcd by TCEQ vc vinyl cb loride 
RBSV risk-based screening vnlucs 
ROD Record of Decision 
" TCE is the primary COC identified in the ROD. Both Citnet:r nnd non-cancer risks are predominantly nssociated with exposure to TCE. 
~Cleanup Slandnrtls and screening values for the Risk Reduction Rule were lasl updated in March 1006. According lo the TCEQ websile 
(accessed Dccc111ber 12, 2012}. lhese RBSVand MSC tables wi ll not be updated. If a loll.icity racier for any COPChas changed. Lhe new toxicity 
factors arc 10 be used Lo calcul:uc the new clennup sUllld;lrd. The 2006 MSCs nre still l'nlid for these gro\Jndwatcr COPCs because none of these 
chemicals had changes in toxicity values since 1006. 

3.10.3 Question C: 	 Has any other information come to light that could call into 
question the protectiveness of the remedy? 

Answer: None identified. 

3.11 Issues 

3.11 .1 Issues Identified during the Technical Assessment and Other Five-Year 
Review Activities 

Issues identified during the Five-Year Reviews are listed below: 

First Five-Year Review • Groundwater monitoring nor conducted regularly 

• Need O&M Plan 

• Non-source soils not protected by cap 

Second Five-Year Review • Some minor erosiou and unwauted vegetation ou landfil l cap 

CuJTent Technical Assessment 
(Third Five-Year Review) 

• Water LeveJ measurements from cun·ent network of five wells might not 
adequately depict groundwater gradient and now direction 

• MNA evaluatjon is limited to one well within the plume: this well was 
found dry during the December 2012 sampling event 

• Possible seasonal effects on VOC concenu·ations in groundwater and 
groundwater elevation drop in the voe plume area. 

3.11.2 Determination of Whether Issues Affect Current or Future Protectiveness 

The issues identified during the previous Five-Year Reviews have been addressed per 
recommended follow-up actions. One issue identified during tb is Five-Year Review affects 
future protectiveness and optimization of the MNA network is recommended to address it. The 
remaining issues identified do not affect current or future protectiveness because: 
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• 	 VOCs remain non-detected in compljance wells 12WW22 and 12WW23 as demonstrated 
by samphng events in July 2010, July 2011 , and December 2012. This ensures that TCE 
from groundwater is not migrating to surface water at Central Creek. 

• 	 Exposure of contaminated groundwater to onsite receptors is eliminated through LUCs 
(prohibiting groundwater use and restriction on the installation of water production 
wells). 

3.11.3 Unresolved Issues 

None 

3.12 Recommendations and Follow-up Actions 

Based on this Five-Year Review, the issues, recommendations, and follow-up actions are 
presented in Table 3-9. 

3.13 Protectiveness Summary 

The Final RA (cap, LUCs and MNA) at LHAAP-12 currently protects human health and the 
envjronment by reducing the leaching and migration of hazardous substances, preventing 
contaminated groundwater from migrating to surface water, and preventing human exposure to 
contaminated groundwater. Replacement of 12WW24 and an evaluation of whether expansion of 
the current monitoring well network and re-evaluation of possible seasonal effect on VOC 
concentrations and grow1dwater flow will enJiance long-tenn protectiveness. 

3.14 Next Review 

LHAAP is required to perfonn Five-Year Reviews. The next review will be conducted within 
five years of the completion oftbis Five-Year Review report. According to EPA guidance (2001) 
section 1.3.3, completion or the trigger for subsequent reviews corresponds to EPA's concurrence 
signature date. 
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Table 3-9: Recommendations/Follow-up Actions for LHAAP-12 

Issue Recommendation/Follow-up Action 
Party 

Responsible 
Oversight 
Agency 

Milestone 
Date 

Affects Current 
Protectiveness? 

Affects Future 
Protectiveness? 

Minor erosion ofthe landfill cap Repaired erosion in June 2013 USACE State/ 
USEPA 

July 20 14 No Yes 

Minor subsidence of the landfill 
cap 

Back.tilled and seeded in Ju.ne 2013 USACE State/ 
US EPA 

July2014 No Yes 

Part of fencing not intact Replace fence. as needed, to securely 
display waming signage. 

USACE State/ 
USEPA 

July 20 l4 No Yes 

Water level measurements from Add older wells into d1e water USACE State/ July2014 No Yes 
curtent network offive wells elevation data set for an expanded USEPA 
might not adequately depict picture ofgroundwater gradient and 
grouodwater gradient and flow flow direction. 
direct ion 

Well witbin the plume found dry lostall weH adjacent to the dry well USACE State/ July 20 14 No Yes 
during December 2012 sampling USEPA 
event. 

MNA evaluation is lirnjted to 
one well \.vllhin the plume 

Re-evaluate the LHAAP-12 MNA 
Network 

Possible seasonal effects on 
voe concentrations in Re-eva luate the LHAAP-l2 MNA 
groundwater and groundwater Network 
elevation drop in the plume area 
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4 LHAAP-16 

4.1 Site Chronology 

Significant events relevant to site LHAAP-1 6 arc presented in Table 4-1 . In addition to the 
events leading up lo implementation of the interim remedy, this table provides a chronology of 
subsequent events up to the present. 

Table 4-1: Chronology of Site Events for LHAAP-161 

Event 

Land Disposal Study No, 38-26-0 I 04, LHAAP. AEHA installed and sampled three 
monitoring wells at Old Landfill (Site 16) 

EPS installed one monitoring well (MW-1 22) and collected groundwater and soil samples. 

RF A reviewed all sites at LHAAP and assigned numbers ctuTeutly in use to identify them. 

LHAAP placed on N PL 

LHAAP, Texas Water Commission {later TNRCC and now TCEQ), and USEPA enter 
into a CERCLA Section 120 Agreement for remedial activities at LHAAP, referred to as 
the FFA 

RCRA Part B Permit signed. 

Phase I Field Investigation by Sverdrup installed eleven monitoring wells, seven s oil 
borings and coUected s,edimenr. groundwater, and stuface water samples 

Phase II Field Investigation by Sverdrup iostalJed seven monitoring wells, drilled ten soil 
borings, and collected twenty-one Geoprobe samples 

USA C E begins quarterly sampling of surface water 

Final Report-LHAAP Installation Restoration Program, Sites 12 and J61RA Focused FS, 
reconm1ends cap design for Sites 12 and L6 

Pinal ROD for Early IRA at Landfill Sites 12 and 16 

USACE did a post-Phase IJ investigation. collecting surface water and installing two 
extraction wells and twelve piezometers 

Two rilot exmict ion wells anrl twelve pie7.ometers inst::illed hy Sverrlrnp ::is part of 
Groundwater Treatabil ity Snidy (TS) 

Final Project WPs. IRA Landfill 12 and 16 

fRA Construction start date 

As pa11 of Phase ill investigation, Sverdrup installs eight piezometers and twenty 
monitoring wells. Six more extraction wells were instaUed under the Accelerated RI lo 
conta~n contamination seeping from groundwater imo Han-ison Bayou. Water to be piped 
to the GWTP. Groundwater, soil. surfa~ce, and sediment samples collected. 

35,840 cubic yards oftTeated soil placed in landfill from LHAAP-18/24 and capped 

As paTt of Phase Ill investigation, Sverdrup collects Geoprobe and groundwater samples 

Landfill Cap tTM started 

Final Sampling and Daita Results Report, Site 16 Phase 111 Rl/FS and Groundwater TS, 
LHAAP 

Final Construction Completion Report, fRA, Landfil ls 12 and 16 Cap Construction, 
LHAAP 

Date 

1980 

1987 

April 8,1988 

August 29. 1990 

December 30, 1991 

February. 1992 

1993 

1995 

1995 

March 1995 

September 1995 

Aut,'11st 1995 

February 1996 

June I 0, 1996 

October 25, 1996 

June 1997 

1997 

1998 

1998 

December 1998 

December 1998 
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Event 

IRA Construction completion date 

Site 16 Draft RIJFS 

Final Human Health Risk Assessment 

Draft Final FS for Site l 6 

Final Feasibility for Site 16 

Second Quarter Data for Perchlorate tnvestigation 

Final Five-Year Review for Sites 18 & 24 (BG3), Site 16 (Old Landfill}. and Site l2 
(Sanitary 1.andtill) 

Three additional monitoring events 

Study ofenhanced in-sill/ bioremediation of perchlorate at LHAAP-16 

Environmental Site Assessment. Phase I and n Report, Final 

STEP issues Final Plant-Wide Perchlorate Investigation for the LHAAP. For the 
groundwater at LHAAP-16. the report recommends continuation of monitoring and 
consideration of remedial measures to reduce the levels of perchlorate. 

Draft Baseline Ecological Risk Assessment (BERA) was submitted to regulatory agencies 
for approval 

Draft Fi_nal MNA Plan. UlAAP-16 

Pinal Addendum 11 MNA Sampling LHAAP-16. -17. -29, -46, -47. -50, -35A{58), Final 
Installation-Wide Work Plan 

installation and Sampling of Wells near Harrison Bayou 

Final BERA approved 

Sampling and Analysis for Metals, Perchlorate, and VOCs 

Final Second Five-Year Review Report for LHAAP-12, LHAAP-16 and LHAAP-18/24 

Final Addendum to Final FS 

Draft ROD. LHAAP-16 Submittal 

Draft Final ROD. LHAAP-16 Landfill 16 

Date 

August 31 , 1999 

August 1999 

June 200 1 

December 200 I 

March 2002. 

2002 

August 2002 

2003-2004 

2003-2005 

February 2005 

April 2005 

March2007 

March2007 

May 2007 

2007 

November 2007 

2009 

October 2008 

March 20 10 

June 2011 

September 20 I l 

'Sources: Shnw 200!! , Slmw 20f I 

4.2 History of Contamination 

The location of LHAAP-1 6, the Old Landfill , is shown on Figure 2- 1 and site features are shown 
on Figure 4-l. This site was originally used from 1942 to 1944 for the disposal of TNT red 
water ash. The centraJ section of the site was reportedly used as an all-purpose junkyard for 
disposal of such materials as substandard TNT, barrels of chemicals, oil, paint, scrap iron, and 
wood. In the mid to late 1950s. rocket motor casings were reportedly burned and possibly buried 
at the site. Burn pits, waste storage, and landfill operations continued as waste disposal and 
treatment activities until sometime in the 1980s. As early as 1980, an AEHA land disposal study 
recommended changes in disposal practices due to leachate escaping from the landfill. Leachate 
from the landfiJI is considered the source of groundwater contamination by VOCs and 
percblorate at LHAAP-16 (Shaw 2008). 
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4.3 Initial Response 

fn 1976, the AEHA identified a suspected release of contaminants from the site. As a result of 
the AEHA Air and Water Pollution Survey, monitoring wells were first installed at tbe site in 
1980. Landfi ll 16 ceased to be utilized for waste disposal in the 1980s (U.S. Army 1995). 

ln 1990, LHAAP was placed on the NPL, and in 1991, the U.S. Anny, USEPA, and TWC 
entered into an FFA designating LHAAP as a "fence to fence" site. LHAAP-16 was i11cluded in 
the FFA as a solid waste management unit (U.S. Army 199 l ). 

An IRA ROD (USACE 1995) was finalized in September 1995, directing the capping of the 
landfill. Construction to place a cap on the landfill began in 1996. Approximately 35,840 cubic 
yards of treated soil fTom LHAAP-18/24 Thermal Desorbers was placed in LHAAP-16 as a 
grading layer of the cap (Shaw 2008). The cap was completed in 1999, the site was fenced with 
barbed wire, and warning signs were placed around the landfill. ln addition, a groundwater 
extraction system was voluntarily installed by the U.S. Anny in 1996 and 1997 as a TS to 
prevent the groundwater plume from migrating to Hanison Bayou (Shaw 2010a). Groundwater 
is extracted from LHAAP-16 and pumped to an existingGWTP at LHAAP-18/24. Altl1ough the 
intended duration of operation of the extraction system at LHAAP-16 was 24 months, the system 
has been operating for over 10 years and has contributed to the mitigation of contaminant 
migration. 

The FS, presenting an interim analysis of remedial alternatives for LHAAP~16, was issued in 
March 2002 (Jacobs 2002b). TI1is FS did not address ecological risk or final groundwater 
remediation. Subsequent to the FS, a number of investigations were perfonned that provided 
further information regarding LHAAP-16. Those investigations were as follows: 

• 	 A plant-wide perchlorate investigation in 2002 (STEP 2005) 

• 	 Three additional monjtoring events in 2003 and 2004 (USACE and ALL Consulting 
2006) 

• 	 Sampling and analysis of MNA parameters in 2007 (Shaw 20 I Oa) 

• 	 Installation and sampling of weUs near Harrison Bayou in 2007 (Shaw 20 11) 

• 	 Jnstallation and sampling of wells to address data gaps in 2008 (Shaw 20J Oa) 

• 	 Sampling and analysis for metals, perchlorate, and VOCs in 2009 (Shaw 201 Oa) 

A FS Addendum (Shaw 2010a) presenting the final remedy was issued in March 2010. The Draft 
Final ROD documenting the proposed final remedy was issued in September 2011. The ROD 
was disputed by USEPA and is in dispute resolution. 

4.4 Basis for Taking Action 

As stated in the ROD for lRA at the LHAAP-16 Landfill , the action was "necessary to mitigate 
potential risks posed by buried source material." While a formal risk assessment had not been 
completed for the site at the time of the interim ROD, environmental investigations had revealed 
low to moderate levels of contaminants in the soil and groundwater at the landfill Contaminants 
at UiAAP-16 included TCE, cis-1,2-DCE, and methylene chloride (MC) in soil, and TCE and 
MC in groundwater. The close proximity of Harrison Bayou to LHAAP-16 increased concerns 
about migration of contaminants from groundwater to surface water. The stated remedial 
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objectives for the IRA were to :minimize long-term vertical infiltration of water through the 
landfi ll ; and minimize contamiDant transport (U.S. Army 1995). 

The presumptive remedy IRA was implemented in 1996 through 1998 by placement of a 
multilayer cap at LHAAP-16, mitigating potential risks posed by buried landfi ll waste (OHM 
I 998). The cap prevents rainfall from vertically infiltrating the landfilJ and mitigates 
contaminant transport. 

4.5 Remedial Actions 

4.5.1 Regulatory Basis for Action 

The IRA ROD for LHAAP-16 established an IRA to mitigate potential risks posed by buried 
source material at the site. The U.S. Anny issued the IRA ROD on September 27, 1995 (USACE 
1995). 

The Draft Final ROD (Shaw September, 2011) was disputed by USEPA and remains in dispute 
resolution. The USEPA (Region 6) and TCEQ are the regulatory agencies providing technical 
support, project review and comment, and oversight of the LHAAP cleanup program. 

4.5.2 Remedial Action Objectives 

The RAOs for the interim remedy for LHAAP-16 which address the landfill source material and 
the contamination associated with it are: 

• Minimize long-term vertical infiltration of water through the landfill: and, 

• Minjmize contaminant transport. 

The IRA RA Os were achieved with the construction of the landfill cap, a presumptive remedy, 
and institution of LUCs for the protection of tbe cap. A groundwater monitoring program was 
also implemented to assure prevention of exposure. 

4.5.3 Remedy Description 

A landfill cap was installed in 1998 as part of the early IRA to mitigate potential risks posed by 
bmied source material al the site. The cap includes the following componenls: 

• Foundation soil layer 

• Low permeability sodium bentonite geocomposite 

• Geosynlhetic membrane liner 

• Final soil cover with adequate slopes and vegetation 

• Perimeter berms and drainage Swales to control surface water runoff. 

The IRA ROD included LUCs such as warning signage, use restrictions, regular inspections, 
maintenance, and repair ofthe cap. 

The anticipated components of the final remedy are listed below. The final remedy is in the 
decision phase. 
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• 	 Maintenance and repair of the existing landfill cap. Groundwater monitoring activities at 
select wells also will be conducted to evaluate the effectiveness of the existing landfill 
cap. The need to continue groundwater monitoring for this purpose will be evaluated at 
Five-Year Reviews. 

• 	 Treatment of groundwater by in-situ enhanced bioremediation in the more contaminated 
areas and installation of biobarriers to reduce contaminant mass and control contaminated 
groundwater from migrating into Harrison Bayou. ll1is will be supplemented by MNA. 
Bioremediation will be implemented in conjunction witb a phased shut-down of tbe 
existing groundwater extraction system. 

• 	 MNA to be implemented for areas outside the influence of the active remedies to assure 
protection of human health and the environment by documenting that further reductive 
dechlorination is occurring within the plume and that contaminant concentrations are 
being reduced to cleanup levels. If MNA is not successful, a contingency remedy will be 
implemented. That contingency remedy will comprise injection of bioremediation 
amendments in locations that are selected based on evaluation of sjte data available at 
that time. 

• 	 Groundwater monitoring to be conducted to evaluate inorganic COCs. The need to 
continue groundwater monitoring for this purpose will be evaluated at five year reviews. 

• 	 Surface water monitoring to be conducted to confirm that surface water standards for the 
contaminants and by-product contaminants are not exceeded in Harrison Bayou, which 
tlows into Caddo Lake. 

• 	 LUCs to prevent hwnan exposure to the landfill waste. The LUCs will remain in place as 
long as the landfill waste materials remain at the site. In addition, LUCs restricting the 
potable use of gr0tmdwater above tbe cleanup levels and restricting land use to 
nonresidential until the levels of COCs in soil and groundwater allow for unlimited use 
and unrestricted exposure. 

• 	 CERCLA Five-Year Reviews including inspections. 

4.5.4 Remedy Implementation 

Maintenance/repair of the existing cap and LUCs instituted during the IRA have been 
implemented. The IRA included the construction of a landfill cap, now considered a component 
of the anticipated final remedy at LHAAP- l 6. Construction of the 13-acre multilayer cap was 
completed in 1999. Since June 2000, the cap has been monitored, maintained, and repaired, as 
necessary, to ensme its long-tenn effectiveness (Shaw 2008). Jn accordance with the lRA ROD, 
LUCs such as warning signage and maintenance and repaiI of the cap are currently in place. 
Routine maintenance (e.g., mowing, aerating, seeding, settlement, etc) and erosion repair, are also 
being performed to ensure that the integrity of the soi l cover is maintained. A groundwater 
monitoring program is in place to assure prevention of exposure. 

A groundwater extraction system with eight wells has been in operation since 1996. The 
extraction system is currently operating as a Treatability Study (TS) to prevent the COCs from 
migrating to Harrison Bayou. The locations of the extraction wells are shown in Figure 4-1 . The 
extraction wells were installed as four pairs ("nests"), each consisting of a shallow well (wells 
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16EW01-16EW04) installed to a depth of approximately 35 feet and screened in the sballow 
saturated zone, and an intermediate well (wells 16EW05-16EW08) installed to a depth of 
approximately 55 feet and screened in the intermediate saturated zone. These extraction wells 
are located in the most contaminated portion of the shallow and intermediate groundwater zones. 
Althoug11 the extraction wells were designed for an optimum combined flow rate of 8 gpm, 
historically they have produced an average of about 2 gpm (Jacobs 2002b). The extracted 
groundwater is pumped to an existing GWTP at LHAAP-18/24. The extraction system produced 
2, 194 gallons of water in the 2°d quarter of 2012 (Shaw 2012c) and 253,259 gallons (AECOM 
20 l 3c) in the first quaner of 2013 from LHAAP-1 6 following equipment repairs and 
replacement This increase in extraction volume in 201 3 is a result of an improved maintenance 
program that resulted in reparr or replacement of the pumps, motors, and switc.h levels. The 
extraction system was temporarily shut down periodically for the above repairs ru1d continues to 
be in operation to date. As part of the final remedy, it is anticipated that bioremediation will be 
implemented in tbjs portion of the plume, in conjunction with phased shut-down of the existing 
groundwater extraction system. 

4.6 Compliance Monitoring 

Compliance monitoring at LHAAP-16 consists of daily monitoring of flow rates from extraction 
wells to proactively identify issues or needed repairs, annual Sls, a regular groundwater 
monitoring program including collection of monthly water levels, analytical sampling of the 
extraction system wel ls, occasional analytical sampling of select monitoring wells, surface water 
sampling, and Five-Year Reviews. With the exception of the surface water sampling, the data 
associated with these efforts is compiled in quarterly reports associated with LHAAP- l8/24 and 
the GWTP. Surface water monitoring results are reported through hand-outs at Restoration 
Advisory Board meetings and are periodically added lo the Administrative Record. 

The U.S. Anny inspects all land use restrictions and controls for LHAAP-1 6 on an annual basis 
to determine the effectiveness and compliance with these restrictions and controls. The 
inspections include determining any violations of the LUCs, as well as indicators of cap 
degradation, maintenance issues, trespass, and incompatible use. 

Groundwater monitoring is conducted in accordance with t1Je Sampling and Analysis Plan [SAP] 
Groundwater Treatment Plant and Well Fields (Shaw 2007e), which is periodically updated and 
revised along with the installation or abandonment of wells.. Groundwater monitoring consists of 
collection of samples from the eight extraction weJls (16EWOl -16EW-08) on an annual basis. 
Samples are analyzed for VOCs, perchlorate, and chloride. ln addition, groundwater elevations 
are measured from twenty piezometers. The resuJts are presented in the quarterly GWTP 
evaluation reports (most recently~ AECOM 2013). 

Because contaminants remain at LHAAP-1 6 above levels that allow for unl imited use and 
unrestricted exposure and a final remedy is not yet in place, a Five-Year Review is conducted 
every five years to ensure protection of human health and the environment under CERCLA 
§ 121 (c), U.S. Code (U.S.C.) Title 42 §962 1 (c). 

4.7 Systems Operations and Maintenance 

ln addition to O&M activities associated with the extraction system, LUC iDspection, cap 
maintenance. and groundwater water and piezometer monrtoring are routinely performed at 
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LHAAP-16 in conjunction with the O&M activities at LHAAP-18/24.Tbis infonnation is 
reported in monthly and quarterly GWTP reports which were completed throughout the review 
period. The extraction system is not part of the IRA but acts to enhance the effectiveness of the 
cap in controlling mjgration of contaminated groundwater. 

As part of the 1andfi11 inspections, wells are visually inspected during sampling activities and 
mowing, weeding, and brush clearing activities are completed. Daily checks of system 
components are completed in the field. Damage or irregularities to the wellheads, 
communication lines, tanks or other components are reported at the time they are identified and 
recorded in field notes or on sampling forms, and were repaired when needed. Monitoring data 
are uploaded in the project database, as available. 

4.7.1 Treatment or Other System Processes 

Although there is no treatment associated with the IRA, the groundwater extraction system that 
operates as a result of a TS and enhances the protectiveness of the cap consist~ of eight 
exlra<.:Lion wdls (four in lht: shallow zone am] four in the intermediate LOm::), a 60,000 gallon 

storage tank, and a double-containment pipeline fiom the tank to the GWTP. Additionally, the 
system communicates with the GWTP via the programmable logic controller allowing remote 
monitoring of system conditions and flow. Data and infonnation developed for this system is 
reported in monthly and quarterly reports associated with the GWTP. 

Since the installation of the groundwater extraction system in 1997, the on-site contractor for the 
GWTP has been responsible for operating and maintaining the extraction system. The well 
pumps are removed for maintenance regularly. Other maintenance activities include cleaning 
check valves, changing the oil in the compressor, and sampling at the extraction wells. The 
extraction system maintenance is currently performed by AECOM under contract with USACE. 

The O&M activities associated with the cap have been provided by different contractors since 
1998. USACE currently contracts with AECOM to provide O&M activities for LHAAP-16. 
From June 2000 to December 2005, CES perfonned O&M. Prior to June 2000, Radian 
perfonned the O&M activities. The primary O&M activities for the landfill cap are as follows: 

• Maintain the signs and mow the associated areas at LHAAP-16 

• Inspect the cap and perfonn repairs as required 

• Maintain LUCs at LHAAP-16 

As part of routine maintenance, physical inspection of cap was performed dai ly (work days onJy) 
with minor repairs scheduled, planned and implemented as they were identified. Other than the 
presence of a few tree seedlings observed during June 201 1 inspection, all findings were noted as 
satisfactory. Apart from some minor erosion/subsidence identified and repaired with the addition 
of soil and vegetation in 20 l2, there were no signs of erosion or desiccation cracks, dead 
vegetation, burrowilllg animals or subsidence at or around the landfill cap. The tree seedlings 
were removed in July 20 11. 

Although maintenance occurred throughout the review period, the groundwater extraction 
system was fully overhauled (all pumps either repaired or replaced, PLC cables repaired, well 
field maintenance completed) in 2012 and 2013 and continues to be in operation to date. 
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4.7.2 Operations and Maintenance Costs 

The approximate costs for O&M and LTM activities at LHAAP-12, LHAAP-16, and LHAAP­
18/24 are not subdivided foto individual site estimates, thus assessment of individual site cost 
perfom1ance is not possible. The original O&M total cost estimate for LHAAP-12 and Ll-IAAP­
16, and cost estimate for LHAAP-1 2 RAO LTM, was $75,000/year (USACE I 995a). The 
original O&M total cost estimate for LHAAP-18/24 was $400,000/year (USACE 1995b). The 
combined approx imate actual O&M and L TM cost estimates for sites LHAAP- I 2, LHAAP-16 
and LHAAP-l8/24 are presented in Table 4-2. 

TabJe 4-2: O&M and L TM Costs for LHAAP-12, LHAAP-16 and LHAAP-18/24 

Calendar 
Year 

2008 

2009 

2010 

2011 

2012 

O&M App·roximate 
Actual Costs 

$4 16.328 

$354.210 

$354.205 

$354,205 

$1,l 18.889 

LTM Approximate 
Actual Costs 

$247,127 

$ 112,240 

$ 102,188 

$38,628 

$ 108,666 

From 2007 through 20 l l the annual estimates are stable or decreasing. The increased costs for 
2012 are due to recapitalization to complete deferred maintenance and essential upgrades to 
equipment and are not indicative of any effects on protectiveness with repairs and upgrades 
enhancing effectiveness. 

4.8 Progress Since the Last Five-Year Review 

This section provides a record of progress at LHAAP-1 6 since the completion of the second 
Five-Year Review in 2008. The most significant progress made has been the issuance of the 
Draft Final ROD (Shaw 201 1), which is in dispute resolution. 

4.8.1 Previous Protectiveness Statements and Recommended Actions 

The protectiveness statements from the previous Five-Year Reviews (CES 2002: Shaw 2008) are 
presented in Table 4-3. The recommended actions from U1e previous reviews are listed in Table 
4-4. 
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Table 4-3: P1·otectiveness Statements from Previous Reviews 

First Five Year Review (CES 2002) 

The RA at LHAAP-16 is expected to be protective of human health and the environment by serving its intended 
purpose to reduce the potential for vertical infiltration of water through the landfill. With the addition of eight 
extraction wells as part of the accelerated RI/FS, the RA meets the objective to minimize contaminant transport. The 
removal action and operation of the eight exrraction wells assist in protection of the environment and human health 
by greatly reducing the chance of contaminants leaving the site. For the RA to be effective, the eictraction wells will 
remain in operation. As an Early RA this was not intended to be finaJ solutfon. A FS is still in progress. 

Future remedies al LHAAP­ 16 need ro evaluate the following: 

• The effectiveness of the cap needs to be evaluated through regular groundwater monitoring. 

• Detennine if additional monitoring wells and piezometers need to be installed between the landfill and Harrison 
Bayou. 

• The Baseline Risk Assessment for Human Health states. " Based on the results of the Site 16 baseline risk 
assessment, it appears that groundwater is the primary medium of concern at the site. T he hypothetical future 
use of eroundwater should be evaluated by I) identifying, the effect of the current groundwater extraction 
system on groundwater concentrations relat"ive to potentiaJ future site uses, and 2) identifying the potential for 
contaminants identified in onsite groundwater to migrate off-site. 

• LHAAP-16 needs additional ecological risk assessment work before a final decision can be made concerning 
the fmal remedy. 

Second Five Year Review (Shaw 2008) 

The IRA at LHAAP-16 currently protects human health and the enviromnent because the cap minimizes the 
infiltration of water into the landfill. tbus reducing the possibility of contaminant transpon. The extraction wells 
associated with the I 997 TS provide inci:eased protectiveness by establishing hydraulic control in an area between 
the landfill and the bayou. This Five-Year Review found that the remedy was constructed in accordance with the 
requirements of the fRA ROD for LHAAP-16, and that the cap was being maintained sufficiently to satisfy the 
objectives oftbe IRA. LUCs (e.g., signs) are in place to protect the cap. Comparison of contaminant data before and 
after implementation of the interim remedy indicates that the TCE concentrations are generally decreasing in the 
weUs downgradient of the extraction wells, which demonstrates the effectiveness of the cap and the extraction 
system in controlling the migration oflandfill contaminants toward the surface water. 

While the cap was installed as part of an early int,erim remedy. capping is a presumptive remedy for military 
landfills and was intended to be consistent with the final remedy at LHAAP-16. In accordance with the Rl/FS 
process. a risk assessment for human health was prepared in 2001 , and a BERA was prnpared in 2007. The FS 
addendum will be finalized to evaluate alternatives for a final remedy at the site. Wjthio the FS, the existing cap and 
extraction wells will be evaluate,d, along with other technologies, as components of the final remedy. 
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Tobie 4-4: Recom1neDllations for LHAAP-16 from Previous Reviews 

Issue Recom.mendatioo/F ollow-up Action 
Party 

Responsible 
Oversight 
Agency 

Milestone 
Date 

Affects Current 
Protectiveness? 

Affects Future 
Protectiveness? 

Action Taken Date of Action 

Status of Recommended Actions from First Five-Year Review (CES 2002) 

Uroundwater morntonng not conducted regularly Monicoring wells on a regular basis USACE StatelUSEP A 5/30/02 No Yes 

USACI:! performed limited sampling 

Regul.ar sampling of the most contaminated 
portion of the groundwater initiated wt t11 the 
iostallatiou of groundwater extraction syslt:m 

200312004 

2006 

Nct.'.d O&M Plan Wnte am.I implemi:nl an 0 & M Pla.n USA CE State'USEPA S/30/2002 No Yt:s Open !km See Seclioo 4.13 

Ecological Risk Assessment not Complete 
Proceed to Step 3 of the Superfund 
Ecological 

USAC'E StutelVSEPA 5/3012002 Y es Yes BERA was issued and appro\ ed November 2007 

Evalunte tbe bydrogeologic effectiveness of 
groundwater extraction system 

Pcrfonn study to determine impact of 
other contaminants on environment USAC'E StateiUSEPA 3/30/2002 Yes Yes 

Shaw has examined this during Rl/FS work. The 
system is 111argi11ally effective, but may nol be 
needed as a long-tenn remedy 

2007 

Groundwater model in RI/P'S should provide 
modeling of perch lorate and possibly other 
contaminants 

PerfonTI study to cletennine impact of 
other contamh1ants on environment 

USA CE State/ USEPA 3/3012002 Yes Yes 
Model ing was performed and submiued to 
regulatory agenc ies as part ofthe natural 
auenuation evaluation 

2007 

Steel covers olT bousing at extraction wells 
Place covers on housing or replace with 
lighter covers more easily moved 

CES/USACE State/ US EPA 3/30/2002 No No Aluminum covers were inst~lled 2002 

Status of RecommendecJ Actions from Second Five-Year Review lShaw 2008) 

Need O&M plan Prepare O&M Plan for the landfill U.S. Army Sta1 e/USE PA 12/'3 1/08 Jo Yes 

Reqi1ired O&M activities for the LHAAP-16 
Landfill were identified in Part V I of the Early 
l RA Design. The U.S. Army has expanded on tJ1at 
general guidance by preparing a checklist for 
landfill inspection. The March 2009 inspection of 
the LHAAP-16 Landfill was based on the Early 
IRA Design requirement for semi-annual 
inspections. 

December 2008 
(located fRA Design) 

March 2009 
(condu\..'tcd inspection) 

Groundwater monitoring (chemical sampling and 
water level.s) 

Implement regu lar grow1dwater 
monitoring program U.S. Army State/USEPA 12/J 1/08 No Yes 

Selected monitoring wells in the shallow, 
intermediate, and upper deep zones at LHAAP­16 
will oow be sampled (lo the same semi-annual 
schedule as the groundwater sampling tbat is 
perfonnedat LHAAP-18/24. The revised 
monitoring wells were i11cluded in the March 2009 
irnmpling event. 
A baseline sampling event lo establish curren~ 
conditions for all wells was completed in April 
2013 

December 2008 (added 
wells to semi-annual 
sampling program) 

Morch 2009 (sampling 
event) 

Some minor erosion and unwanted vegetati on on 
landfill cap 

Repair erosion and remove smaU pille 
trees 

U.SAnny Stale/USEPA 12/3 1/08 No Yes 

The pine trees were sprayed with herbicide in 
Decen1ber 1.008. Tbe caps were inspected in 
March 2009, and the decision was made to spra y 
agaiu. That spraying occun·ed in .lune and July 
2009. 

Erosion locations arc being obsi:rved during each 
inspeclion. Areas that erode fun11er wi ll be 
repaired with clean fill and seeded. 

July 2009. Erosion and 
cap vegetation will 

continue to be 
evaluated in semi­
annual inspections. 
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Issue Recommeodatioo/FoOow-up Actioo 

A~e and condition of'piczometers 

Inspect condition of piezometers during 
monitoring activities and, wben 
applicable, identify forrepai r, 
replacement, or al>andonmenl 

Party 

Responsible 


U.S Army 

Oversight 
Agency 

State/US EPA 

Mjlestooe Affects C urrent 
Date Protectiveness? 

1213 1/08 No 

Affects Future 

Protectiveness? 


Yes 

Action T11ken 

Due to lack ofinfonnario n abour their 
cons1ruc1ion, the degree ofs ilting at tht: 
piezometcrs cannot be detem1ined. Given the 
coocems about their condition. Shaw has stopped 
using the piezometers for potentiometric surface 
maps. Water levels were measured monthly 
through April 2009. but Shaw no longer measures 
water depths st the piezometers. The piezometers 
will be abandoned when the final remedies arc 
implemented at LHAAP-1 6 and -18124. 

Plan a lso to assess the need for the piezometers 
based on current groundwater data during RD, and 
abandon the ones determjned to be oo longer 
suirable 

Date ofAction 

Deferred 10 final 
remc:dics. 

" 
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4.8.2 Status of Ongoing Activities 

The interim remedy of capping at LHAAP-16 was completed in 1999 in accordance with the 
lRA ROD (USACE 1995). A groundwater extraction system was voluntarily installed by the 
U.S. Army in l 996 and 1997 as a TS to prevent the groundwater plume from migrating to 
Harrison Bayou (Shaw 2010a). This system continues to operate as of the date of this Five-Year 
Review and recent updates to the LHAAP-18/24 GWTP have increased the system efficiency. 

Since the completion of the landfill cap, several investigations were conducted to further 
evaluate the nature and extent of conramination in the soil , groundwater, surface water, and 
sediments at LHAAP-16. The results of the multi-phase investigations for the various media at 
LHAAP-16 between 1993 and 1999 are documented in the RI Report (Jacobs 2000). Using data 
from the investigations conducted through 1999, a BHHRA (Jacobs 200Ia) and an addendum to 
the BHHRA (Jacob 2001 b) were completed to support the FS. The BHl-lRA addressed the non­
source area (soil outside the landfill) that could have become contarrunated from spill and leaks. 
The Final FS Report (Jacobs 2002b) presented an interim analysis of remedial alternatives, since 
the final ecological risks and extent of groundwater remediation were not addr·essed in that 
document. 

Subsequent to completion of the final FS in March 2002, a number of investigations were 
perfonned that provide additional infom1ation regarding LHAAP (Shaw 201 Oa). Remediation 
alternatives considered in this FS were interim alternatives pending anticipated s ite-wjde ecologicaJ 
risk assessment and determination on the extent of groundwater restoration required at Site 16 along 
with other sites in the area. The investigations are summarized below. 

• 	 Perchlorate sampling was conducted at LHAAP-16 in March and September 2002 (STEP 
2005). Perchlorate was detected in several shallow- and intermediate-zone monitoring 
well!S wilh a maximum com:enlraliun ur2 ,430 µg/L in lhe shallow zone anc.l 1,950 µg/L in 
the intermediate zone (Shaw 20 1Oa). 

• 	 Since 1999 to present, surface water monitoring has been conducted on a quarterly basis 
at LHAAP- L6. Surface water samples are collected from three locations in Harrison 
Bayou: upgradient, downgradient, and immediately adjacent to LHAAP-16. Surface 
water analytical results indicated that in the past there has been some discharge by 
seepage into Harrison Bayou (Shaw 2011 ). 

• 	 Groundwater monitoring was completed for spring 2003, spring 2004, and winter 2004 
sampling events at LHAAP-16 (USACE 2007). Groundwater samples collected from 
twenty-nine monitoring wells were analyzed for anions including perchlorate. and 
explosives, VOCs, and metals. The primary contaminant detected during the three rounds 
ofmonitoring at LHAAP- l 6 was TCE (Shaw 20 IOa). 

• 	 Additional groundwater sampling, including installation of new we11s, was conducted 
between June 2007 and 2008. The 2007 data, together with historical results from the 
site, wei-e used to prepare an initial MNA evaluation for the site. ln March 2009, 
additional groundwater sampling was perfonned for 21 monitoring wells and eight 
extraction wells at LHAAP-16. The groundwater sampling results are presented in the 
Addendum to Final FS Report, issued in March 2010 (Shaw 2010a). 
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4.9 Five-Year Review Component 

4.9.1 Administrative Review 

The LHAAP Five-Year Review team was led by Dave Wacker (AECOM), who serves as 
AECOM Project Manager for LHAAP. The overal I learn was composed of the members listed in 
Table 4-5. 

Table 4-S: Fh•e-Year Review Team 

AECOM 

Project Manager: Dave Wacker 
Senior Engineer: Naseem Hasan. P.E. 

Chemist: Celia Flores 
Senior Review: Anne Lewis-Russ, Ph.D. 

Senior Risk Assessor: Rotha Randall 

Senior ARAR Assessor: Ruth Hammervold 

LHAAP Site Manager: Rose Zeiler 

USACE Project Engineer: Aaron Williams, P.E. 

TCEQ Remedial Project Manager: April Palmie 

US EPA Remedial Project Manager, Rich Mayer, P.G. 

USFWS Paul Bruckwick.i 

RAB RAB Co-Chair: Paul Fo1tune 

RAB 
RAB Co Chair: Judith Johnson 

RAB Member: Richard LeToumeau 

The review included the fo llowing activities: 

• Review ofrelevant documents 

• Data review 

• Sis 

• Local intervi,ews 

• Community involvement. 

The Five-Year Review was conducted in accordance with the USEPA Comprehensive Five-Year 
Review Guidance (USE PA 2001). The purpose of the Five-Year Review is to detennine whether 
the remedies selected and implemented are protective of htLman health and the envi ronment. This 
Five-Year Review repon documents aoy deficiencies identified during the review and 
recommends specific actions to ensure that a remedy is protective. 

4.9.2 Community Involvement 

Community notification was accomplished via interviews and publishing a notice in the local 
paper. The public notice was published in the Marshall News Messenger on December 14, 2012. 
When the Five-Year Review report is finalized, another notice wi ll be published to indicate that 
the report wi ll be available to the public at the Marshall Public Library (300 South Alamo 
Boulevard in Marshall, Texas 75670). The public notice is presented in Appendix B. 
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4.9.3 Document Review 

This Five-Year Review consists of a review of relevant documents including RODs, RJs, FSs, 
risk assessments, completion reports, LTM data (prqject database), LUC inspection reports, and 
various compliance reports. Applicable groundwater and other cleanup standards, as listed in the 
RODs for LHAAP-16, were reviewed; details regarding the review are provided in Appendix C. 
The list of documents reviewed is provided in Appendix El. 

4.9.4 Data Review 

As indicated in the approval letter from the USEPA to U.S. Army on August 31, 1999, the OHM 
Remediation Services December 1998 document entitl ed "Final Construction Completion 
Report, IRA, landfills 12 and 16 Cap Construction" provides a record of the capping of the 
landfi ll at LHAAP-16. The data review portion of this Five-Year Review focuses on monitoring 
and extraction well data and SI results. 

4.9.4.1 Potentiometric Surface 

Groundwater elevations were measured by Shaw in June 2007 (Shaw 2011). The shallow zone 
groundwater elevation contours based on these data are shown on Figure E2-l(presented in 
Appendix E2). Depth to groundwater in the shallow zone is approximately 4-25 feet bgs. The 
shallow groundwater zone varies in thickness from 9-18 feet and extends 33 feet bgs. An 
intermediate groundwater zone containing fewer fines than tbe shalJow zone extends from 35-62 
foet bgs (Figure £2-2 presented in Appendix E2). The upper deep groundwater zone extends 
from approximateJy 80-151 feet bgs. The deep groundwater zone extends below 220 feet bgs. 

While now is primarily horizontal in these zones~ vertical interaction between the shallow and 
intermediate zones is evidenced by pumping test results as wel I as the presence of contamination 
in both zones. The groundwater flow direction is generally to tbe east toward Harrison Bayou in 
the shallow zone (Figure E2-l ) and the intennediate zone (Figure E2-2). Groundwater flow 
between the landfill and Harrison Bayou is also influenced by the presence of the extraction 
system. 

4.9.4.2 Contaminants 

The groundwater COCs identified in the Draft Final ROD (Shaw 201 1) are TCE, cjs-1,2-DCE, 
VC, perchlorate, and five metals (arsenic, chromium, manganese, nickel, and thallitnn). 
Groundwater monitoring at LHAAP-1 6 has been conducted under several programs as described 
in section 4.8.2. Monitoring wells within and in the vicinity of the TCE and perchlorate plumes 
have been monitored since 1995. Samples have been collected from shallow and intennediate 
zones. 

TCE and perchlorate data for samples collected from the extraction and monitoring wells were 
assessed to detem1ine if the current remedy-in-place is effectively controlling migration of 
contaminants into surface water. TCE and perchlorate isoconcentration maps for the shallow and 
intennediate zones, based on 2007 data, are shown on Figures E3-1 through E3-4 (presented in 
Appendix E3) (Sbaw 2010a). Based on data shown, the figures indicate that the 100 µg/L 
isoconcentration lines for TCE and perchlorate potentially extend to Harrison Bayou, although 
there have been no surface water exceedances during this reporting period indicating no 
unacceptable impacts to surface water. 

4-14 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant. Karnack, Texas May 2014 

Graphical representation of trend analysis is presented in Figures E4-l through E4-8 (presented 
in Appendix E4). The data from selected wells and various sampling events are presented in 
Tables 4-6 through 4~9. 

As indicated on Figures E4- I and E4-2, there is considerable fluctuation in TCE concentrations 
for the time period plotted. Fluctuations were also observed for perchlorate concentrations in 
both the shallow and intermediate zone groundwater (Figures E4-5 and E4-6). These fluctuations 
could be attributable to the presence of finer-grained soils, period of higher than normal 
precipitation events, and proximity of the monitoring well location close to an extraction well. 
Extraction well perchlorate concentrations are presented in Table 4-7. 

Table 4-6: TCE Concentrations (pg/L) in Extraction Wells 

Sampling 
Date 

Shallow Zone Monitoring Intermediate Z<>ne 

16EW01 16EW02 16EW03 16EW04 16EW05 16EW06 16EW07 16EW08 

2001 24,000 l8,000 21 .000 20,000 24,000 21.000 13,000 20,000 

2003 13,80(} 108,000 9,250 3,760 5,200 3.150 69.5 30.3 

2004 8, 120 85,000 13,000 2,220 3.3 10 2.240 75.8 15.1 

2006 16,0000 60,0000 3 1,000D J7.000D 5,6000 1,9000 84 12 

2007 14,000 77,000 16,000 35,000 2, 500 2.500 70 300 

2009 10,600 131.000 77.400 40.700 9.400 536 6.040 4 ,870 

2010 68.1 102,000 44,900 758 15.1 2.580 184 39.8 

2011 36.4 68,000 30,500 20,600 501 8,330 356 196 

2012 

Sources: 200 I. 20

380 33.400 3 1,400 

06 data taken from scoond F1ve-Ycar RcVJcw (S

53,500 7,130 6,370 304 122 

haw 1008). 1003. 2004, and 2007 data taken from FS Addendum (Shaw 
20 lOa). All other data from AECOM project database. 
Notes: 
µgfL micrognims per Iller 
D denotes secondary dilution (Shaw 2008) 

Table 4-7: Perchlorate Concentrations (µg/L) in Extraction Wells 

Sampling Shallow Zone Monitoring latermecliate Zone 

Date 16EW01 16EW02 16EW03 .16EW04 16EW05 16EW06 16EW-07 16EW08 

2001 610 467 512 446 486 323 387 486 

2003 74. l 86. I 148 53.9 1240 ND( 1.45) 10.2 ND(l .45) 

2004 424 95.8 78.7 42.3 890 125 148 136 

2006 57 17 57 78 t.000 250 77 66 
2007 500 so 55 13 500 80 30 75 

2009 910 39 ND(2.2) ND(2.2) 710 270 490 51 

2010 770 38 ND(3.0) ND(l.5) 4.4 30 ND{3.0) ND(I.2) 

2011 729 29.3 6.54 0.518 252 123 1.85 0.116 

2012 1050 151 0.139 0.165 529 76.4 ND(0.2) ND(0.2) 
-Sources: 2001 . 2006 data rakeu from seoond Fi ve-Year Review (Shaw1008). 1003. 2004, and 2007 dm.a 1aken from FS Addendum (Shnw 

10 IOa). All other data takcu from AECOM pro,icct datab~sc. 
Notes.; 
~tgfL micrograms per titer 
ND not detected; values wilhin parentheses denote dct~-clion lirnil 

4-15 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Karnack, Texas May 2014 

Monitoring data for select wells close to the source (landfiJJ) and downgradient of the extraction 
system are summarized in Table 4-8. TCE concentrations in groundwater close to the landfill 
boundary initially decreased but more recently have increased. A general decline in groundwater 
TCE concentration is observed at wells l 6WW22 and 16WW29~ however, a trend of Increasing 
TCE concentration is observed at 16WW12 (Figures E4-3 and E4-4). Perchlorate concentrations 
(Table 4-9) in groundwater have declined at wells l 6WW22 and I 6WW30 but increased at wells 
I6WW 12 and l6WW29 (Figures E4-7 and E4-8). This could be due to the reduced efficiency of 
the extraction system that may not have been providing adequate hydraulic containment. As of 
January 2013, all extractions wells have been repaired or replaced. Relatively high 
concentrations of TCE downgrndient of the cap were detected at 16EW02 (33.400 µg!L), 
16EW03 (31,400 µg/L) and 16EW04 (53,500 µ.g/L) during December 20J2 sampling event, 
suggesting that a continuing source may be present unless high concentrations of TCE had 
already migrated to the aquifer prior to capping. The continuing source could be present in the 
form of dense non-aqueous phase liquid (DNAPL) and further investigation is recommended to 
update the CSM and support final remedy. The presence of DNAPL, if any would likely inhibit 
ISB due to high concentrations of TCE and could limit the overall effectiveness of the final 
remedy to meet cleanup goals. 

Table 4-8: TCE Concentrations (µg/L) in the Shallow Zone Monitoring Wells 

Sampling 
Date 

Clos·e Proximity 
to Landfill Boundary 

(NE) 
Oowngradient of Extraction System 

16WW16 16WW36 16WW12 16WW22 16WW30 16WW32 1 

Jun-95 20900 NA 1390 NA NA NA 

Feb-96 NA NA NA NA NA NA 

Mar-96 NA NA NA NA NA NA 
Oct-97 25000 11000 7500 2700 36 I. I 

Jan-98 19000 8600 5100 4300 9.3 NA 

Jun-98 15000 S900 7100 NA II NA 

May-00 12000 7200 NA NA NA NA 

Oct-00 13000 12400 NA NA NA NA 

Mar-03 19600 16000 1940 240 4.76 ND(0.36) 

Feb~04 15600 37800 5520 152 13.8 ND(0.36) 

Dec-04 
15000 70600 1100 126 6.05 ND(0.36) 

Jun-07 8830 29200 3840 119 20.1 NA 

Oct-07 NA NA 4500 NA NA NA 

Mar-09 18900 29300 NA NA NA ND(0.25) 

Notes: 
'Well l6WW32 lies cross gradient oflhc cxtrnc1ion system 
µg/L micrograms per lit;:r 
NA not atutlytcd 
ND not dclcctcd; vnluc-s within pan.·athcscs denote dr1cc1ion limh 
TCE. lrichloroclhenc 

4-16 




Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Karnack, Texas May 2014 

Table 4-9: Perchlorate Concentrations (µg/L) in the Sballow Zone Monitoring Wells 

Year 

Monitoring Wells 
Close Proximity to 
Landfill Boundary 

(NE) 

Downgradient of Extraction System 

16WWl6 l6WW36 16WW12 16WW22 16WW30 16WW32 

Mav-00 515 69.7 64 65.9 NA NA 
Oct-00 86 1 ND(3.4) 200 97 ND(0.85) 58 

Feb-01 l400 30 280 507 NA ND(0.85) 

Mar-02 NA NA 2430 38.4 553 ND(9.58) 

Sep-02 NA NA 747 750 ND(29) ND(4) 

Mar-03 883 91 73 20.5 ND( 1.45) ND(4) 

Feb-04 818 101 86 43.9 43.9 10.2 

Dec-04 615 57.7 74.6 50.3 0.0699 ND(0.05) 

Juo-07 278 441 322 5.0 ND(l) ND(0.50) 

Oct-07 NA NA 5990 NA NA NA 
Mar-09 240 5.5 NA NA NA 0.55 

Notes: 
µg/L rnig:rogram per liter 
NA uot nnalyzed 
NO t1n1 rl c1oc1r1ci 

The main concern at LHAAP-16 is the potential of groundwater to transport contaminants into 
Harrison Bayou. Surface water sampling of Hanison Bayou is being conducted at HBW-1 , 
located I00 feet northeast of monitoring well I 6WW12 (Figure 4- I). Since June 2002, TCE 
concentrations were above 5 ~Lg/l only in the swnmer of 2003 with a maximum of 74.2 µg/L in 
August, 2003. At other times. the TCE concentrations ranged from 1.25 µg/L to non-detect. 
There have been no exceedances during this reporting period. The highest perchlorate 
concentration of 122 µg/L was detected in 2007 but the concentrations have declined since then. 
ranging between 0.1 and 4 µg/L. 

4.9.5 Site Inspection 

Representatives of the USEPA, the TCEQ. U.S. Am1y, and AECOM caffied out inspection at 
LHAAP-16 on January 8, 2013. The purpose of the inspection was to objectively assess the 
operations and effectiveness of the remedy (landfi ll cap and LUCs) implemented at this site. 
During the site visit. a Five-Year Review Sl cbecklist was completed to document the status of 
LHAAP-16 (Appendix ES). WeHther was dear and the tempernture rnnged between high 50s 
and low 60s (0 .F) at the time of the SI. Photographs of the site visit are presented in Appendix 
E6. 

A sununary of the SI is as follows. LHAAP-16 is fenced with warning signs posted along the 
fence line. The vegetative cover was observed to be in good condition and well-maintained 
through routine mowing, except for a fow spots affected by minor subsidence and erosion. 
Shallow subsidence, approximating 0.5 feet, was observed to be present in several locations. 
These spots were flagged for backfilling and regrading by the current site contractor during this 
SL The fencing remains intact witb no noticeable breeches in barbed wire. Well-head locks are 
in good condition. Minor surface erosion with sparse vegetation was observed in a number of 
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locations. Tb.is was addressed by repairing and spreading grass see.cl over the eroded areas and 
one bare spot on the cap in July 2013. Minor signs of burrowing animals were observed on the 
east and central area which were filled in as part of the July 20 13 soil addition. No excessive 
cracking or desiccatlon was observed for the landfill cap. No change in land or groundwater use 
was observed at the site. The historical issue of silting ofpi ezometers wlll be addressed as part of 
the Remedial Design. Onsite documents and records were verified for completeness including 
as-built drawings, maintenance logs, site-specific HASP, daily access/security logs, and 
compliance records, are up-to-date and are in satisfactory condition. No significant issues were 
identified regarding the cap condition or maintenance, fences, and site security. 

4.9.6 	 Interview Summary 

The completed Interview Summary Forms are presented in Appendix 1. 

4.10 Technical Assessment 

4.10.1 Question 	A: Is the remedy functioning as intended by the decision 
documents? 

Answer: Yes (pertains to final cap remedy - components of the final groundwater remedy are in 
the decision phase and not addressed in this five year review) 

E lement Assessment 

A Performance This assessment pertains to part of the final remedy consisting of cap maintenance 
and interim remedy consisting of cap construction, maintenance/repair and LUCs. 
The components of the final remedy, such as enhanced LUCs, in-sill/ 
bioremediation, biobarriers, periodic sampling of piezometers, the clean-up of 
siltiJ1g wells, and MNA are io the decision phase and not part of this review. 

In accordance with the IRA ROD (USACE 1995), the cap construction was 
completed in 1999. To date, the cap has been providing long-term protection by 
minimizing vertical infiltration of water into the landfill. The cap controls only 
vert[cal infiltration and is therefore not effective in limiting mobility of COCs that 
are already present in the gTOundwater plume or if a continuing source such as 
DNA PL is present outside the cap. If DNAPL continues 10 exist in the waste/soil, then 
the cap may be very effective in limiting the vertical migration to groundwater. Monitoring 
well l 6WW 16 (in close proximity to the landfill boundary) indicates an elevated 
TCE concentration ( l 8,900 ~tg/L) as of March 2009. Based on October 2007 data, 
TCE concentrations appear to be Increasing at a downgradient well 16\iVW 12. 
There have been no exceedances in surface water for perchlorate or TCE during 
this reporting period. These issues will oe addressed by implementation of the 
anticipated final remedy consisting of enhanced i11-.si111 bioremediation in the most 
contaminated area combined with a downgradient biobarrier. This would also allow 
shutdown of the extraction system as specified in the Draft Final ROD (Shaw 
20 11 ). LUCs are functioning to mitigate pote11tial risks to human health and the 
envirnnment by cutting off exposure to the source material. 

System Operations/O&M The cap is functioning as designed and needs only routine maintenance. The cap is 
maintained and inspected in accordance with the RCRA requirements and is can·ied 
out under the LHAAP-18/24 O&M plan. The Site 16 O&M activities will be 
provided in a separate written O&M Plan for maintenance of the cap and is 
estimated to be in place by summer of2013 .. 
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Element Assessment 

Cost ofSystems The O&M cost for LHAAP- 16 is combined with that ofLHAAP-12 and LHAAP­
Operations/O&M 18/24. Based on 2007-2011 data, the incurred costs for these tbree si tes are stable or 

decreasing compared to the estimated cosr with the exception of LH AAP-18/24 
which requires periodic optimization or capital equipment replacement requiring 
additional funds. 

Opportunities for 
Optimization 

None. 

Early Indicator of Potential Some minor erosion issues and growth of pine trees were observed in U1e past. 
Remedy Failure Vegetation growth on die landfill cap has been adequately addressed. Minor erosion 

was observed during the January 20 13 SL 

No indicators of potential failure were observed during this Pive-Year Review. 

Implementation of 
Institutional Controls and 
Other Measures 

The January 2013 SI at LHAAP-16 indicated that fencing was int-act and in good 
condition. A few signs were observed to be missing. Overall, the site is consistent 
with LUCs mandated by the IRA ROD. In addition, no water production wells 
have been installed at the site. The property is tmder the jurisdiction of the U.S. 
Army and would later be transfel1'ed 10 USFWS only after completion of the tinal 
remedy. 
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4.10.2 Question B: 	 Are the assumptions used at the time of remedy selection still 
valid? 

Answer: Yes 

E lement Assessment 

Changes in Regulatory requirements were considered in the selection ofthe IRA. The ARARs developed 
Standards and for the LHAAP-16, Old Landfill are evaluated in Appendix C. 
TBC • Chemical-Specific ARARs: C hemical-specific requirements provide health- or risk-based 
Requirements concentTation limits or discharge limitations in various environmental media for specific 

hazardous substances. pollutants, or contaminants. No chemical-specific ARARs were 
1dent1tied tn the IRA. 

• Location-Specific ARARs: Location-specific ARARs are restrictions on remedial activities 
solely based oo the location of the remedial activity, such as certain environmentally 
sensitive areas. Table C-1 lists the location-specific ARARs. 

• Action-Specific ARARs: Action-specific ARA Rs are usually technology or activity-based 
requirements or limitations or actions taken with respect to hazardous waste si tes. Action­
specific ARARs are listed in Table C-2. 

Review of ARARSs for sites covered in this Five-Year Review did not identify any new 
requirements. 

Changes in 
Exposure 
Pathways ilnd 

Land Use 

LHAAP is an inactive, government-owned, formerly contractor-operated and -maintained 
Department of Defense facility located in central east Texas. The capped LHAAP-16 Lru1dfill 
was used rrom the 1940s to the 1980s for the disposal of solid and industrial wastes. A 
groundwater extraction system that is not part of the IRA remedy has been operating for over 12 
years to prevent the groundwater plume from migrating to the adjacent Harrison Bayou. 

The land on which this site is located is intended for transfer to tJ1e USFWS for incorporation 
into the Caddo Lake National Wildlife Refuge. Future anticipated use is consistent with an 
industrial/recreational level of exposure. No change in land use has occutTed at LHAAP-16 
since the IRA was implemented. No significant change in exposure pathways has occurred at the 
site. Both human and ecological receptor populations are also the same. 

Changes in Risk 

Assessment 

Methodologies 

The risk assessment was not completed at the time oftbe IRA. The Final ROD will address risk 
assessment 

Toxic Remedy 

Byproducts 

No remedy byproducts have been identified to consider in this assessmem. 

New 

Contaminants and 

Contaminant 

Sources 

No new contaminant sources have been identified. 

Expected 
Progress Toward 

Meeting RAOs 

No changes in the physical condition ofthe LHAAP-16 landfill have occurred that would affect 
rhe protectiveness of the remedy. 

4.10.3 Question C: 	 Has any other information come to light that could call into 
question the protectiveness of the remedy 

Answer: None identified for the assessment of the landfill cap. 
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4.11 Issues 

4.11 .1 Issues Identified during the Technical Assessment and Other Five-Year 
Review Activities 

Issues identified during the Five-Year Reviews are listed below: 

First Five-Year Review • 
• 
• 
• 

• 

• 

Groundwater monitoring not conducted regularly 

Need O&M Plan 

Ecological Risk Assessment not complete 

Evaluate the hydrngeologic effectiveness of the groundwater extraction 
system 

Groundwater model in Rl/FS should provide modeling of perchlorate and 
possibly other contaminants 

Steel covers off of housing at extraction wells 

Second Five-Year Review • 
• 
• 
• 

Some minor erosion and unwanted vegetation on landfill cap 

Age and condition ofpiezometers 

Need O&M Plan 

Groundwater monitoring (chemical sampling and water levels) not 
conducted regularly or documented properly. 

Current Technical Assessment 
(Third Five-Year Review) 

• 
• 

Separnte O&M Plan for cap maintenance from LHAAP- 18124 O&M Plan 

GWTP Quarterly Evaluation Reports should include periodic updated 
groundwater gradient map. 

4.11.2 Determination of Whether Issues Affect Current or Future Protectiveness 

Most of the issues identified during the previous Five-Year Reviews have been addressed per 
recommended follow-up actions. Issues that remain unaddressed are incorporated as issues under 
this review (Section 4.12) and do not affect current or future protectiveness of the 1RA or tbe 
final remedy not yet in place. 

The issues identified during this Five-Year Review do not affect current protectiveness of the 
remedy in place (landfill cap and LUCs); future protectiveness is being address by the remedy 
specified in the Draft Final ROD (Shaw 2011 ), whicb is under dispute by EPA. 

4.11.3 Unresolved Issues 

None. 

4.12 Recommendations and Follow-up Actions 

Based on this Five-Year Review, the issues, recommendations, and follow-up actions are 
presented in Table 4-11 . 

4.13 Protectiveness Summary 

The 1 RA remedy at LHAAP- 16 currently protects human heal tJ1 and the environment because the 
cap and an extraction system, which is part of a TS, combined with LUCs prevent direct 
exposure pathway to landfill material, reduce contaminant transport and mass of contam1nants in 
the groundwater. Additionally the groundwater monitoring program assures prevention of 
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exposure. The final remedy documented in the Draft FinaJ ROD inclusive of the IRA cap, In­
situ bioremediation/biobarriers, and additional LUCs such as grOLmdwater use restrictions is 
expected to be protective of human health and the environment upon completion. In-situ 
bioremediation/biobarriers in the fi.naJ remedy will mitigate the potential for contaminants to 
seep into Harrison Bayou surface water at unacceptable levels. 
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Table 4-J 0: Recommendations/Follow-up Actions for LHAAP-16 

Issue R eco mmendation/Follow-up Action Party Responsible O versight Agency Milestone Date 
Affects Cur rent 
Protectiveness? 

Affects Future 
Protectiveness? 

Ne~d separate O&M plan for cnp Prepare O&M Plan for the landfill cap U ACE Slate/USEPA July 20 14 No No 

Minor erosion of the laodtill cap Repair erosion_ . USA CE State/ USEPA .luly20 14 No Yes 

Groundwater moni toring (chemical sampling and water 
levels) 

This data will be reported in t11e quarterly GWTP 
Evaluation Repo1ts to include ari updated groundwater 
gradient map 

USACE State/USEP A April 20 14 No No 

Relatively high concen!rations ofTCE downgradient of the 
cap were detected at 16EW02 (33.400 µg/L). t6EW03 
(31 .400 ~tglL) and I 6EW04 (.53.500 µg/L) during 
December 201 2 sampling event. suggesting that a 
continuing source may be present unless high 

Implement Final Remedy once ROD is approved. The finnl 
remedy will address continuing sources. USA CE State/USEP A 

Remedial Action 
Construction completion 

date 
No Yes 

concentrations of TCE had already migrated to the aquifer 
prior to capping. 
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5 LHAAP 18/24 

5.1 Site Chronology 

Sites LHAAP-18 and LHAAP-24 consist of an approximately three-acre former UEP, LHAAP­
24, that was located within the approx imately 34.5 acre fonner BG3, LHAAP-18). LHAAP-24 
is located within the most northern quarter of the fom1er BG3 site. Significant events relevant to 
combined site U-LAAP-18/24 are presented in Table 5-L This table provides a chronology of 
events from the first known operations, through the lRA ROD (USACE 1995) and the previous 
Five Year Review (Shaw 2008)i to the present. 

Table 5-1: Chronology of Site Events fo r LRAAP-t8n4 

Event 

BG3 begins operation for disposaJ of wastes associated with pyrotechnics, 
ex-plosives. and propeUant productjon. 

UEP constructed for disposal of ma.nufacturing plant wastewaters. 

AEHA Water Quality Special Study first identifies contamination at the UEP 
(Site 24) withto the boundaries of BG3 (Site 18). 

Land Disposal Study No. 38-26-0104-81 , LHAAP: AHIA inslaUs lhirteeo 
monitoring wells and finds gro1mdwater contamination at UEP (Site 24) in BG3 
(Site 18). 

EPS installs nine monitoring wells and samples rwenty-two monitoring wells. 

Hazardous Waste Management Special Study No. 39-26-147-83, DARCOM Open 
Buming/Opeo Detonation Grounds Evaluation. 

Waste disposal terminated at UEP. 

EPS collects groundwater samples from three wells. 

Closure Report for UEP. 

RFA reviewed all sites at LHAAP and assigned iden tification numbers that 
are currently in use. 

Compliance groundwater monitoring wells installed by USACE at LHAAP 18 & 
24 as a RCRA Facility [nvestigatio:n (Rrl). 

LHAAP placed 011 NPL 

LHAAP. Texas Water Commission (later TNRCC and now TCEQ), and USEPA 
enter into a CERCLA Section 120 Agreement for rernediaJ activicies at LHAAP, 
referred to as the FF A 

RCRA Pnn 8 Penn.it signed. 

IRA Design Initiated for LHA AP- l 8/24. 

Interim Risk Assessment fur BG3 and UEP (LHAAP-1 8/24). 

Final ROD for Early lRA at BG3 (L HAAP- 18/24). 

Phase 11 Field Investigation by Sverdrup installed eighteen additional 
moni(oring wells and collected soil, sediment, groundwater, and surface water 
samples. 

Start ofconstruction on extraction and tre.atment system for metals and organic 
contamination at LHAAP-18/24. 

Final WP for Phase III lRA at BG3. 

Date• 

1955 

1963 

August 2-10, 1976 

January 23 ­
February 8. 1980 

1982 

September I, 1983 

June 1, 1984 

1987 

June I, 1986 

April 8, 1988 

1989 

August 29. 1990 

December 30, l991 

February, 1992 

1994 

January 18, 1994 

May 12, 1995 

1995 

March 1995 

January 3, 1996 
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Event Date a 

lRA construction start date. October 25, 1996 

GWTP approved and began operating with approximately 5;000 linear feet of 
rCT to control migration of contaminated groundwater. 

January 1997 

Start date for the excavation of37,840 cubic yards of soil and treatment of 
the soil in low temperature them1al desorption (LTTD} unit. 

February 12, 1997 

Proof of Perfonnance test conducted for soil treatment plant Febmary 13-15, 1997 

Proof of Perfo1mance test conducted at GWTP. March 24. 1998 

Phase Ill Field fnvestigation b) Sverdrup collected groundwater, sediment. and 
surface water samples. 

1998 

Closure of burning cages at BG3. 1998 

Perchlorate discovered in grow1dwater at LHAAP-18/24. April l999 

IRA construction completion date. August 3 l. 1999 

U.S. Anny. US EPA. and TNRCC (now TCEQ) agree to establish discharge limits 
for perchlorate in effluent from the GWTP. 

December 2, 1999 

Second Quarter Data Summary for Perchlorate Investigation. March 200 1 

Fluidized Bed Reactor (FBR) for treatment of perchlorate goes online at GWTP. April 2001 

Final RI Report for LHAAP-1 8/24. Ap1·iJ 2001 

Five-Vear Review for Sites f8 & 24 (BG3). Site L6 (Old Landfill), ctnd Site 12 
(Sanitary Landfill). 

Augusr 2002 

Final Group 2 Sites Baseline Human Health and Screening Ecological Risk 
Assessment (Sites 12, 17. 18/24, 29, 32, 49, Harrison Bayou, and Caddo Lake). 

Aub'l!St 2002 

Final WP, Groundwater Data Gaps Investigation, Groups 2 and 4. February 2004 

Environmental Site Assessment, Phase J and II Repo1t, Final. February 2005 

STEP issues Final Plant-Wide Perchlorate Lnvestigation for LHAAP. For 
perchlorate at LHAAP-18/24. the repon concludes tliat further remediation of soil is 
unnecessary, but that groundwater monitoring should continue until " further 
remedial measures are implemented." 

Apiil 2005 

TCEQ approves use of irrigation system at LHAAP-18/24 as an alternative to 
HatTisoo Bayou for discharge of effluent from the GWTP during dry periods. 

August 26, 2005 

Draft Final BERA was submitted to regulatory agencies for approval. March 2007 

Data Gaps Investigation Repon April 2007 

Sampling and Analysis Piao (SAP) for the OWTP and well fields submitted by Shaw July 19, 2007 

Pilot Study Implementation Plan for the OWTP i:ind well field.~ suhmittecl hy Shi:iw Septemher 13, 2007 

lnjection in ICTs-6 and 9 began. h September 17, 2007 

Injection Sumps l , 3, 5, 10 and I 2A deactivated. September 2007 

Final BERA approved. November 2007 

Final Second Five-Year Review Repo1i for LHAAP-12, LHAAP-16 and LHAAP­
18/ 24. 

October 2008 

Stan withdrawals, vertical extraction Well EW-1 and converted Monitoring Well 
18WW 17 for groundwater withdraws duri11g l1igh water.d 

October 2008 

Final Explanation ofSignificant Differences (ESD) for L}IAAP-18/24 submitted by 
USAC'E. 

August 2010 
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Approval Letter from TCEQ for changes to interim remedy presented in ESD. Februaiy 12, 2010 

Tn-igatioo SprinkJers installed in Eastem Section BG3 to help induce groundwater capture 
d May2007 

GWTP Inoperable Scrubber Unit, lnj·ection in ICTs-6 and 9 ended .cd May 21, 2012 

ICT I 2A restarted, withdrawing groundwater. d 

-
December 20 12 
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. . 
"All documents and events hsted pnorto April. 20(17 iaken from Shaw (Shaw 2008. Table 2-3).Remallllng documents and events hsted after Apnl, 

2007 are from !he U.S. Army Administra1ive Record. 

b(Shaw 2008). 

'(Show 2012b). 

J Telephone ln1ervicw with Scott BcesiogCI'.. GWTP Operations Mnnogcr, Janµruy 2 4, 2012. 


5.2 History of Contamination 

Figure 2-1 shows the location of LHAAP 18/24. As early as 1955, the former BG3 area was 
used for the treatment, storage, and disposal of pyrotechnic and combustible solvent wastes by 
open burning, incineration, evaporation and burial. Waste management units included the UEP, 
open burning pits, stockpiles of solvent-soaked sawdust, and suspected burial pits. The UEP 
began operating in 1963 as a holding pond to store wastes from the washout of rocket motor 
casings, and in 1973 began receiving wash-water containing solvent residues and solids from 
pyrotechnic material preparation and mixing. These residues and solids commonly contained 
metallic cations (aluminum, barium, cadmium, chromium, iron, lead, magnesium, sodium, 
strontium, and zinc), nonmetallic anions (nitrite, nitrate, and phosphate), arsenic, and organic 
solvents (acetone, ethyl alcohol , methyl ethyl ketone, MC, TCE, and toluene). Sawdust soaked 
witb MC and other solvents, used to clean and scour illuminant mixers, was stockpiled along the 
soutbem benn ofthe UEP and burned in trenches in the western portion of 803. An Air Curtain 
Destructor was bui lt in 1979 i n the western corner for burning explosive-contaminated wastes. 
Use of the bum pits, trenches, and tbe UEP were all reportedly discontinued in 1984. When 
groundwater beneath the site was found contaminated, the UEP was closed in 1986 by removing 
the waste and capping. To accommodate Intermediate-Range Nuclear Forces (INF) Treaty 
activities, a cage for the open burning of Pershing JJ missile motors operated from 1989 to 1993 
(USACE 1995). These historical features are presented in Figure 5-4. 

5.3 Initial Response 

Waste removal and RAs at LHAAP-18/24 began after the May 1995 IRA ROD for soil 
remediation and groundwater extraction/treatment was signed (Shaw 2008). From February 22 
through December 10, I997, extensive soil excavation and treatment was conducted. Soil 
removal included 30,000 cubic yards of source material, 1,029 cubic yards of material from the 
interception collection trenches (lCTs), I 05 cubic yards of material from the burning cages, and 
1, 157 cubic yards of material from storage and treatment area floors. Perimeter air monitoring 
was conducted during the operations and the ·treated soils were used as fil l at the LHAAP-12 and 
LHAAP-16 landfills (Shaw 2008). The GWTP, including approx.imately 5,000 feet of JCT 
began operating in January 1997, and a fluidized bed reactor (FBR) began treating perchlorate al 
the GWTP in Apri l 2001(Shaw2008). Figure 5-5 shows the LHAAP-18/24 area with the layout 
of the LCTs and the ~ocatlon of the GWTP. 

Soil borings and monitoring wells with limited san1pling were first installed at the site in 1980 
(AEHA 1980). In 1989, there were approximately 25 monitoring wells located on and 
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downgradient of the sjte (USACE 1989). In 1990, LHAAP was placed on the NPL and in 1991 
the U.S. Army, USEPA, and the State of Texas entered into a FFA designating LHAAP as a 
"fence to fence" site. LHAAP-1 8/24 was included in the FFA as a solid waste management unit 
(Shaw 2008). 

5.4 Basis for Taking Action 

As stated in the IRA ROD, action was necessary to mitigate potential risks posed by elevated 
concentratjons of chlorinated solvents and heavy metals in shallow groundwater and the buried 
source material at the site. Previous investigations showed extensive soil and groundwater 
contamination, although a formal risk assessment had not been completed for the site when the 
IRA ROD was signed (Shaw 2008). 

The contaminants at the site are chlorinated solvents and metals. Prior to the IRA, 
concentrations of MC and TCE were higher in groundwater, and the plumes were presumably 
expanding. Since the site is located east of Harrison Bayou (which eventually discharges into 
Cad<lo Lalu~), an<l a porLion of lhc:: silt: is wiLhin Lhe I 00-year lluud plaio, Lhert: wc::rt: wncems 
about migration ofcontaminants from groundwater to surface water. The remedial objectives for 
the IRA were to eliminate or minimize lhe potential for exposure Lo human and ecological 
receptors. The interim remedy was selected to achieve th is by reducing or preventi.ng further 
migration of contaminants into deeper groundwater zones and possibly surface water bodies 
(USACE 1995). Groundwater monitoring well sampling criteria changed in late 2006 when the 
U.S. Anny, the USEPA, and the TCEQ agreed that only 15 of tbe previous 4 7 monitoring wells 
were necessary for monitoring contaminants on a semi-annual basis (Shaw 2006; Shaw 2007e). 

5.5 Remedial Actions 

5.5.1 Regulatory Basis for Action 

The USEPA (Region 6) and TCEQ are tbe regulatory agencies providing technical support, 
project review, comment, and oversight of the LHAAP cleanup program implemented by the 
lead agency, the U.S. Army. The IRA ROD for LHAAP-1 8/24 addressed both soi l and 
groundwater contamination (Shaw 2008). The selected remedy for addressing the site 
contaminants and meeting the remedial objectives of the IRA was a combination of soil 
removal/treatment and groundwater extraction and treatment. The U.S. Army issued the CRA 
ROD on Apri l 18, 1995, which was approved by the USEPA on May 12. 1995 (USACE 1995).. 
These requirements were presented in the previous Five-Year Review (Table 4-2 of that 
document) and deal mostly with reporting and ongoing submittals (Shaw 2008). A Final ROD 
and selected remedy have not been issued by the U.S. Army for LHAAP-1 8/24. LUCs will also 
be evaluated as a component of the final remedy. 

5.5.2 Remedial Action Objectives 

The RAOs developed for the IRA were to el iminate or minimize tbe potential for exposure to 
human and ecological receptors. The interim remedy was selected to achieve this by reducing 
and/or preventing further migration of contaminants into deeper groundwater zones and possibly 
surface water bodies (USACE 1995). The lRA construction completion date was August 31 , 
1999 (Shaw 2008). 
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5.5.3 Remedy Description 

The interim remedy consists of: 

• 	 Extraction of shallow groundwater fol lowed by treatment using metal precipitation, air 
stripping, and off-gas treatment for VOCs_ After treatment. the effluent is discharged to 
Harrison Bayou, to BG3 by sprinkler system, or to a holding pond for temporary storage 

• 	 Excavation of soil source material and treatment using low temperature them1al 
desorptfon (LTTD) and off-gas treatment for VOCs_ Treated soils were used as fill at tbe 
LHAAP-012 and LHAAP-016 landfHls 

• 	 Five-year reviews 

Further details on the treatment systems are presented in Section 5.5.4.1 . Differences in the 
treatment system from that specified in the IRA ROD are discussed in the 2008 Five-Year 
Review (Shaw 2008) and the Explanation of Significant Differences (ESD) document (USACE 
2010b). 

5.5.4 Remedy Implementation 

5.5.4.1 Groundwater Extraction and Treatment 

The GWTP and approximately 5,000 feet of ICTs began operating in January 1997. These 
elements of the IRA are shown on Figure 5-5. Details of the extractjon component of the 
remedial system include 14 ICTs ranging in length from approximately l 00-1,300 feet, located 
within and around three sides of the former burning ground. The tTenches extend approximately 
25-55 feet deep to the confining clay layer of the shallow groundwater zone. After construction, 
piezometers were installed to evaluate 1CT effectiveness. Water levels within the trenches are 
controlled using water level probes, set at various levels to activate or deactivate the twenty-eight 
sump pumps. These maximize groundwater capture and remove the groundwater from the JCT 
sections through dual wall containment piping, which leads to a 300,000-gallon influent 
equalization holding tank at the GWTP (Shaw2008). 

The contaminated groundwater from the sumps is treated at the GWTP and discharged to 
Harrison Bayou, per the guidelines presented in the 1995 IRA ROD. The rate at which treated 
water can be discharged to Harrison Bayou depends on the tlow in the bayou. Historically there 
have been extended periods when the lack of flow in Hanison Bayou does not allow tbe 
discharge of treated water. During these frequent periods, the treated water is either allowed to 
infiltrate via Lhe irrigation system sprinkJers located on the east side of LHAAP-18/24, or 
diverted to the INF lined holding pond for temporary storage. During extended dry periods, tbe 
INF pond was frequently near maximum capacity; thus sprinklers were installed in May 2007 to 
help induce groundwater capture (Shaw 2008). 

5.5.4.2 Excavation and Treatment of Source Material 

From February 22 through December 10, 1997, extensive soil excavation and treatment was 
conducted. Prior to the excavation activities and after initial mobilization and set-up, soil 
dewatering and storage pads were constructed. Details regarding system set-up are presented in 
the Final General WP IRA for BG3 (Dow Environmental, Jnc. [Dow] 1995) and performance 
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testing of the LTTD soil treatment system (February 13 to 15, 1997) is presented in the LTTD 
Proof of Performance Test Results document (Radian 1998). 

Soil, including 30,000 cubic yards of source material , J1029 cubic yards ofmaterial from tbe ICT 
trenches, l05 cubic yards of material from the burning cages, and I, 157 cubic yards of material 
from storage and treatment area floors was removed. Treated soils were used as fill at the 
LHAAP-12 and LHAAP-16 landfills. Confimrntion soil sampling was reportedly conducted, as 
well as drilling of 20 soil borings to investigate the potential presence of additional source 
material. The site was then restored by backfilling tbe excavations with clean fill , repairing 
utility lines, etc. (Shaw 2008). 

5.6 Compliance Monitoring 

Compliance monitoring at site LHAAP-18/24 consists of inspections; air, influent, and effluent 
monitoring at the GWTP; monitoring well and piezometer groundwater elevation surveys; 
monitoring well sampling; and U1e Five-Year Reviews. All the sampling requirements from the 
IRA ROD, General WP fur IRA (Duw l 995), Cl!) well as regulalury approval lt:llers and 
memoranda, were brought together in the 2007 SAP for the GWTP and well fields (Shaw 
2007e). The relevant lelters and memorandums are presented in Appendix A of that document. 
The scheduling, references, parameters, and test methods were presented in Table 4-4 of the 
2008 Five-Year Review (Shaw 2008). Results of the GWTP monitoring over the past five-year 
period are presented in quarterly monitoring reports (for example, Shaw 2012b). 

Historically, groundwater contaminants at the site were monitored quarterly between 1986 and 
1994 and have been monitored semi-annually since 1997, with directed sampling events 
occasionally occurring (Shaw 2008). Based on evaluation of historical results and the 
monitoring well locations, the number of wells sampled was reduced from 47 to 15 in 2007 
(Shaw 2008). Groundwater levels are measured montWy in the original forty-seven monitoring 
wells and twelve piezometers, and frequently there are additional monitoring well water levels 
measured. The data are maintained on-site at the GWTP and are tabulated and presented in plan­
view figures, as wel I as time-trend graphs in monthly and quarterly reports that are submitted to 
the regulatory agencies. These data are used to monitor the hydraulic effectiveness of 
groundwater extraction and to confinn that contaminants do not discharge into Harrison Bayou 
at concentrations exceeding ARARs. It should be noted that the majority of groundwater 
contour maps presented over the past five years were generated using water levels from the 
shallow monitoring wells with fewer intennediate and deep groundwater contour maps produced. 
Contaminant concellltrations in the lCTs are measured annually. Since mid-2012 as part of 
preparation for the final remedy, additional locations have been added to the sampling program 
and between 40 and 50 locations were sampled in September 2012 and February 20 l3. 

Because contaminants remain above levels that allow for unlimited use and unrestricted 
exposure, Five-Year Reviews wilJ continue to be conducted to ensure protection of human health 
and the environment under CERCLA §121 (c) , U.S. Code (U.S.C.) Title 42 §9621 (c). 

5.7 Systems Operations and Maintenance 

The. primary O&M activities at the BG3/UEP site are: 

• 	 Collection of monitoring well and piezometer water-level measurements and 
groundwater samples 
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• 	 Maintenance, compliance monitoring, system adjustments, evaluation, and optimization 
of the ICT/groundwateT extraction systems associated with LHAAP-1 8/24 and U-IAAP­
16 

• 	 Chemical monitoring of the ICTs and influent and effluent results 

• 	 GWTP air, influent, and effluent compliance monitoring 

• 	 Maintenance and operation of the GWTP, including all influent and effluent components 

• 	 Data compilation, records upkeep, and submittal of reports on GWTP operations and 
sampling results 

• 	 Maintenance all on-site equipment, including fences and signs, and routine maintenance 
activities (mowing, etc.), including the extraction system area and equipment at LHAAP­
16 

5.7.1 Treatment or Other System Processes 

The GWTP is located southeast ofLHAAP-18/24 along Avenue Q_ The treatment processes and 
O&M system components were summarized in the previous Five-Year Review (S haw 2008) as: 

• 	 Pretreatment: This step removes excessive scaling and fouling chemicals dissolved in the 
groundwater, as well as heavy metals (antimony, arsenic, barium, chromium, manganese, 
thallium, nickel, silver, selenjum. and lead). These chemicals are removed through pH 
adjustment, polymer addition, flocculation, and precipitation. Precipitation occurs in a 
plate clarifier. The water is then gravity-fed to a sand filter. 

• 	 Air Stripping: Following pretreatment, an eighty-foot tall air stripper is utilized to remove 
volatile contaminants (PCE, TCE and daug·hter products, MC. chlorofonn, 1,2-DCE, and 
1, I ,2~tri chloroethane) from the water. The water is fed into the top of the air stripping 
tower, which contains a packing material that provides the proper environment for tbe 
transfer of VOCs from the water to the air stream. An air supply of 4,600 cubic fee t per 
minute is fed into the bottom of the air stripper and flows upward through the tower. The 
air vents to a catalytic oxidizer. 

• 	 Carbon Columns: Two Calgon carbon columns are utilized to polish the water that has 
been treated for metals and YOCs. The carbon columns are in series and each contain 
10.000 pounds of carbon. 

• 	 FBR: The FBR was installed following the carbon columns at the GWTP in 2001, after 
perchlorate was discovered in the groundwater (STEP 2005). The FBR is a 21 foot tall 
by 5 foot diameter column that contains a carbon bed. The circulation of water upward 
through the bed fluidizes the carbon. Tbe FBR is fed a nutr ient stream and an electron 
donor. A biomass grows on the carbon bed and consumes perchlorate in the influent 
water stream. The FBR process takes place as the last treatment step in the water 
treatment process prior to discharge. 

• 	 Catalytic Oxidation and Vent Scrubbing: The VOCs in the air stream from the air 
stripper are routed to a them1al cata~ytic oxidizer. The VOCs are conve11ed to carbon 
dioxide, water, and hydrogen chloride gases. These gases are then scrubbed using water 
to produce a very dilute acid stream. The dilute acid is then used in the water treatment 
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process for pH adjustment. The scrubber on U1e catalytic oxidizer malfunctioned in May 
2012. An interim air monitoring plan was approved to enable operation without the 
Catalytic Oxidation system in September 2012 and weekly air monitoring since that time 
has identified that air emissions meet IRA ROD discharge criteria (Texas requirements) 
without treatment. An Expla11ation of Significant Differences is currently in-progress to 
remove Catalytic Oxidation from the interim remedy. 

• 	 Sludge Treatment - Sludge from pretreatment is first processed in thickeners with 
devolati Jjzation. Upon thickening and devolatizing, the sludge is fed through a belt press 
where filter cake is generated. Tbe filter cake is transferred to a roll-off box. When the 
roll-off box is full, the filter cake is shipped for disposal at a hazardous waste landfill. 
Land-ban requirements apply to the filter cake. 

Extracted groundwater collected at the GWTP is treated to the levels established in the 1995 IRA 
ROD As prev1ously mentioned, the treated water is discharged as irrigation water on BG3 
(within LHAAP-1 8), delivered as inflow to the INF lined holding pond for temporary storage, or 
discharged to Harrison Bayou. 

Prior to the discharge of GWTP effluent to the bayou, the tlow in the stream is measured by 
wading and current meter measurements. The calculated discharge is then compared to chloride 
and sulfide concentrations frorn a surface water sample collected at the same time and analyzed 
at the GWTP. These calculations are then referenced on a graph to determine if the GWTP 
effluent can be discharged to t11e bayou. Precipitated metals are taken off-site for disposal at an 
approved/licensed facility by a licensed contractor. 

A Remediation System Operations Plan for Groundv.tater Treatment Plant and Wei/fields is 
maintained on-si te (Shaw 2008). The plan consists of written procedures, plans, pennits; 
records, equipment, database descriptions, etc. The plan is presently under revision and applies 
to both the extraction systems at LHAAP-18/24 and LHAAP-16. 

Records pertaining to compliance of the GWTP, such as sampling and analysis records, and 
discharge flow calculations are maintained at the site and the collected data (including analytical) 
are maintained in an electronic database. The volume of water removed from tbe lCTs is 
measured monthly and the volumes of groundwater treated and associated concentrations are 
presented in monthly and quarterly reports tbat are also provided to the regulatory agencies. 
GWTP reports are provided to the U.S. Army on a weekly, monthly and quarterly basis 
(Beesinger, Scott, personal communication January 24, 2013 [Beesinger 2013)). These reports 
summarize the compliance monitoring events and operations, including the GWTP air, influent, 
and effluent sampl in g results . The GWTP monitoring is performed following the gujdelloes 
presented in the 2007 SAP (Shaw 2007e), in compliance with requirements established in the 
fRA ROD, and as modified in subsequent arrangements with the regulatory agencies. 

The GWTP is operated by a contractor, AECOM, which has been contracted to maintain and 
operate the GWTP through September 30, 2017 under a Worldwide Environmental Remediation 
Services performance-based contract. Prior to this, O&M was conducted by different 
contractors: 

• 	 December 2005 to March 2012 - Shaw, Houston, TX 

• 	 June 2000 to December 2005 - CES, Kamack, TX 
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• 	 Before June 2000 - Radian, Austin, TX 

Prior to March 2012 for this review period two full-time and one part-time operators staffed the 
site. Since that time, there have been three full-time employees on-site. Support is provided by 
engineers and scientists from AECOM's San Antonio, TX office, other AECOM offices, and as 
necessary, by outside consultants and engineers. 

5.7.2 System Operations and Maintenance 

A significant quantity of materials are used, vendor services provided and equipment repaired or 
replaced as part of normal O&M for the GWTP and associated systems as summarized in 
quarterly GWTP reports. The system is being operated efficiently and proactively by the Anny. 
Some deferred maintenance occurring earlier in the review period has been addressed by the 
Army under a new contract and O&M activities are sufficiently funded throughout the next 
review period. 

5.7.2.1 Major Maintenance 

The fo llowing presents a summary ofmajor maintenance items completed at the GWTP: 

• 	 Performed regular checks and maintenance on safety equipment. 

• 	 Collected monthly water levels from LHAAP-18/24 and LHA._.i.\P-16. 

• 	 Performed daily checks of lCTs and extraction wells leading to multiple iterative on­
going maintenance activities on JCT wells, monitoring wells, and extraction wells as 
needed including installing new pumps, wiring, connections, or replacing or repairing 
components to maintain flow and improve efficiency. 

• 	 The potable water lines are flushed and repaired as needed (twice in 2012 as an example). 

• 	 Older pieces of equipment have either proactive mai.ntenance completed or have been 
scheduled for replacement or were replaced during the review period 

• 	 Completed changes to programmable logic controller (PLC) program to ensure full back­
up capability without service calls and also disconnected the catalytic 
oxidizer/quem:her/scrubber system from PLC. This restored full automated-control of 
GWTP with full back-up capability. 

• 	 Repaired multiple broken power lines (and two power poles) during the review period 
due to fallen trees and multiple weather events. 

• 	 Replaced flow meters as part of materials balance analysis and optimization activities at 
the plant 

• 	 Replaced multiple tanks, pumps and system components 

5.7.2.2 Groundwater Extiracted by the GWTP and LHAAP-16 Systems 

Figure 5-1 depicts the monthly tota l volume of groundwater treated from the ICTs and extraction 
wells at LHAAP-18/24 and LHAAP-16 from October 2008 through March 2013. 

Items impacting extraction volumes include: ICTs 13-F and 13-G historically are low producers 
or non-producers due to depressed water level below the pump intakes. ICTs I, 3, 5, I 0, and I2A 
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were shut down on 18 Febrnary 2008 as part of the Pilot Study implementation and remain non­
operational with the exception of fCT I 2A. This ICT was changed back to an extraction ICT in 
December 20 12. ICTs 6 and 9 were switched to allow re-injection on 18 September 2007. Re­
injection stopped in 2012 and is currently being re-evaluated. Extraction from EW-1 began on 
October 13, 2008. 

Figure 5-1 

Water Treated Monthly fr~ October 2008 through March 2013 
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5.7.3 Issues Impacting Performance 

5.7.3.1 Catalytic Oxidation Scrubber 

The GWTP was not operational during June, July, and August 2012 after the scrubber on the 
catalytic oxidizer melted down due to overheating. After developing an interim air monitoring 
plan and obtaining concurrence from the Texas Commission on Environmental Quality (TCEQ) 
and the United States EnvironmentaJ Protection Agency (USEPA) to operate the GWTP without 
use of air abatement equipment, the system was re-started witb all air data results collected frotn 
three locations at the plant weekly from September 2012 onward identifying no exceedances of 
air emission criteria without air abatement. The formal ESD is under development to 
pennanently remove air treatment from the interim remedy. 

5.7.3.2 Pump and PLC Cable Severing at LHAAP-16 

During the 31
d quarter 2012, grow1dwater extraction did not occur due to scrubber failure eon tbe 

Catalytic Oxidizer. During this time multiple prnnps at LHAAP-16 were identified as fouled 
requiring repair or replacement and a third party severed the communication cable connecting 
the LHAAP-16 system to the PLC. Replacement or rebuilt pumps and a new PLC cable system 
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were subsequently installed and extraction from LHAAP-J6 began to occur in October 2012 
with extraction vol umes increasing steadily throughout the 41

h quarter 2012. 

5.7.3.3 Materials Balance 

No treated water has been returned lo ICTs 6 and 9 sim:e June 2012. The waler quanlilies 
discharged to LHAAP-18/24 through the injection system for each month since September 2007 
are shown on Figure 5-2. The water quantities treated each month since October 2008 are shown 
on Figure 5-1 . The difference between the volume of water processed and the water volume 
returned to 18/24 is associated with the change in volume stored in/released from the GWTP, 
inaccuracies associated with flow measurements (which has since been rectified by replacement 
of four cri tical flow meters on April 17-18, 2013), the amount of water lost with the removed 
metals precipitation sludge, the amount of evaporative water lost in the air stripper (which is 
counted in the volume processed but not the volume discharged), and the amount of water 
returned to TK-1 40 directly from rain water, filter press water, thickeners' decant water, 
decontamination water on the decon pad. and from any potential plant water losses captured 
within the containment area that might occtLr after the process water volume is measured. 

Figure 5-2 

Treated Water Injected in LHAAP-18/24 from September 2007 
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5.7.3.4 Re-injection 

Re-injection occurred through ICTs 6 and 9 throughout the review period until July. 201 2. Tbe 
Army is currently completing optimization activities which could result in recommendations to 
discontinue re-injection as a discharge alternative. This and any other recommendations from 
optimization activities will be documented in quarterly GWTP reports. Treated water is now 
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returned to LHAAP-1 8/24 via the existing irrigation system (sprinkler heads) or discharged to 
Harrison Bayou based on surface water flow conditions. 

5.7.4 Groundwater Treatment Plant Sampling and Analysis 

As part of the GWTP operat ions, multiple samples from various sources or waste streams are 
collected and analyzed regularly for the parameters cited in the IROD and the TCEQ letter dated 
January 8, 2002. Besides the ROD sampling requirement, additional sample analyses are 
perfonned on the influent and effluent samples to monitor the effectiveness of the FBR process. 
Sampling of the effluent for VOCs, anions, perchlorate, and metals is conducted on a biweekly 
basis, and the results have consistently been below the discharge limits. As per the revised 
sampling and analysjs plan (Shaw, 2007), monthly metals sampling is reported in biweekly 
sampl ing resu lts presented in the biweekly tables in the quarterly reports. Monthly sampling for 
selenium and silver was continued and the results are presented in the biweekJy tables. Sampling 
of the effluent for voes, anions, chemical oxygen demand, oil and grease, perchlorate, and 
metals is conducted on a quarterly basis and has also consistently been below the discharge 
limits. Additionally, weekly samples are analyzed for perchlorate. While perchlorate has 
occasionally exceeded its discharge criteria (6 µg/L daily average and 13 µg/L daily maximum), 
this has had little to no impact on protectiveness for the following reasons: 

• 	 There are relatively few excursions above the perchlorate effluent criterion. During the 
2008-2012 review period, there were 792 perchlorate analyses of GWTP effluent 
(including QC), of which only 5 grab samples exceeded the daily average criterion of 6 
µg/L and only one composite sample exceeded the daily maximwn criteria of 13 µg/L. 
Of the six exceedances discharge was being completed to Harrison Bayou on only one of 
these occasions 

• 	 The purpose of the interim remedy is to contain the groundwater at LFLAAP-1 8/24. The 
remedy has successfully done this, thus preventing water with very high perchlorate 
concentrations (e.g., groundwater at MWO J or MW03) from reaching surface water. 

• 	 When the flow in Harrison Bayou is low, the effl uent is not discharged to the bayou, but 
is returned to the site as irrigation or discharged to the fNF pond. Thus the concentration 
in the bayou is always much lower than the effluent concentration. 

Only one exceedance was observed for composite samples, ind1cating that for a longer 
perfonnaoce period (i.e., daily composite samples versus grab samples), exceedances fo.r 
perchlorate in the effluent are minimal. 

5.7.5 Groundwater Monitoring 

Water levels from 65 monitoring wells and 12 piezometers are collected monthly to generate 
grow1dwater elevation maps to monitor the effectiveness of the groundwater extraction. The 
groundwater contours are generated usjng the water levels from the shallow zone and Wilcox 
formation wells. 

The potentiometric contours in the sha llow zone reflect high groundwater elevation in the central 
northern portion of the site with flow occuning outwardly in all directions. The highest 
groundwater elevation continued to occur in monitoring wel l 123. The potentiometric contours in 
the shallow saturated zone ret1ect influence from groundwater extraction, as depicted by 
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steepening of the potentiometric contours upgradient of the extraction points and flattening ofthe 
poteatiometric contours downgradient of the extraction points. 

Although groundwater extraction continues, the groundwater high remained within the 
containment area (centered in the vicinity of AWD-2, AWD-3, and l23) with an outward 
gradient in all directions. 

Several Wilcox Fonnation wells continued to be gauged. Generall y, the WiJcox aquifer 
groundwater appears to have similar flow characteristics as the shallow zone with a high near the 
western portion of the site and radial flow to the northeast, northwest, and southwest. These flow 
directions appear to be influenced by site setting located between Harrison Bayou, Saunders 
Branch, and Caddo Lake. 

Figure 5-3 
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5. 7 .6 Operations and Maintenance Conclusions 

The following conclusions regarding continued O&M for this review period are: 

• 	 Significant repairs to extraction pumps, controls, and piping occurred during the review 
period that resulted in increase in amounts of groundwater extraction (see Figure 5-3) 

• 	 Injection to TCT6 and ICT9 was discontinued in July 2012. Re-injection might not be 
recommended. 

• 	 No air abatement has occurred since September 20 13. Air samples are collected on a 
weekly basis to demonstrate compliance with TCEQ air limits. Air results continue to 
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demoostrate compLiaoce with aU air limits. An ESD is io progress for review/approval to 
operate the GWTP without an air abatement system. Anny resumed operation without 
air abatemen1 after receiving concurrence tram EPA and TCEQ. 

• 	 Replacement or repair of major equipment such as the HCL tank, the FBR tank, meters, 
pumps, compressors. PLC unit, and major fittings were completed and additional 
optimization efforts are funded and planned to jmprove safety, reliability, and 
performance of the GWTP. 

• 	 Emergency call outs continue to occur but mainJy associated with weather conditions and 
related to power company outages wherein or stom1s resulting in downed power lines or 
poles. 

• 	 The system is operating and efficiently removing contaminant (although due to drought 
conditions available groundwater to process results in the plant operating below capacity) 

• 	 During the review period it was discovered that inadequate maintenance was being 
completed and the Am1y corrected this in July of 2012. The plant is currently being 
maintained proactively. 

5.7.7 Operations and Maintenance Costs 

The approximate costs for O&M and LTM activities at LHAAP-12, LHAAP-16, and LHAAP­
18/24 are not subdivided into individual site estimates, thus assessment of individual site cost 
performance ]snot possible. The original O&M total cost estimate for LHAAP-12 and LHAAP­
16, and cost estimate for LHAAP-12 RAO LTM, was $75,000/year (USACE 1995a). The 
original O&M total cost estimate for LHAAP-18/24 was $400,000/year (USACE I 995b). The 
combi ned approximate actual O&M and L TM cost estimates for sites LHAAP-1 2. LHAAP- l 6 
and LHAAP-1 8/24 are presented in Table 5-2. 

Table 5-2: O&M and LTM Costs for LHAAP-12, LHAAP-16 and LRAAP-18/24 

Calendar 
Year 

O&M App·roximate 
Actual Costs 

LTM Approximate 
Actual Costs 

2008 $416,328 $247,127 

2009 $354,2 10 $ 112.240 

2010 $354,205 $ 102,188 

2011 $354,205 $38,628 

2012 SU 18,889 $108,666 

From 2007 through 20 I l the annual estimates are stable or decreasing. The increased costs for 
2012 are due to completion ofdeferred maintenance and essential upgrades to equipment and are 
not indicative of any effects on protectiveness and enhance effectiveness. 

5.8 Progress Since the Last Five Year Review 

This section provides a record of progress si nee the completion of the second Five-Year Report 
in 2008. Tn particular, an ESD addressing vertical extraction wells was finalized in 20 IO. The 
LHAAP-1 8/24 IRA system is being operated efficiently and proactively by the Army. Some 
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deferred maintenance occurring earlier in the review period has been addressed by the Army and 
O&M activities are sufficiently fw1ded throughout the next review period. 

5.8.1 Previous Protectiveness Statements and Recommended Actions 

The protectiveness statements from the previous Five-Ye<:1r Reviews (CES 2002; Shaw 2008) are 
presented in Table 5-3. Recommendations/follow-up actions associated with these statements 
were developed in tbe earlier reviews. The status of those actions was evaluated as part of this 
review, and the results are provided in Table 5-4. 

Table 5-3: Protectiveness Statements from Previous Five-Year Reviews LHAAP-018/024 

First Five Year Review (CES 2002) 

Tbe Early IRA at Site 18/24 ctmently serves the purpose ofprotecting human health and the environment by 
conlmlling exposure palhways that could result in tmacceptabJe risks. The migration of contaminants to wells 
screened in the inte1mediate and deeper groundwater zones has been stable and/or declining. 

The removal action and operation of the ICTs and treatment of the water at the GWTP are protective of the 
environment and human health by greatly reducing lhe chance ofcontaminants leaving the site. As long as d1e 
ICTs and the GWTP are in operation, this will remain true. As an early interim action this was not intended to be 
final soJution. Risk assessments for human health and the environment are being prepared for the site in 
accordance with the RI/FS. 

Second Five Year Review (Shaw 2008) 

The IRA at LHAAP-18/24 currently protects human health and the environment because the soil remediation 
component removed Lhe threats associaled with source material and contaminated soil, and the groundwater 
extraction aod treatment component ensures that there is no uncontrol led migration of the remaining 
contamination. 

TI1e action successfully meets the RAOs identified in the IRA ROD by mitigating potential risks to human and 
ecological receptors posed by high concentrations of chlorinated solvents and heavy metals in the source material 
that was present at tJ1e site prior to the interim action and in the shallow groundwater. The excavation of source 
materia l and contaminated soil greatly reduced the mass of those contaminants that would otherwise have been 
available to potentially migrate offsite. Comparison ofcontaminarn data before and after implementatiorl of the 
interim remedy indicates that conlaniinants have nol spread beyond their original extent and that concentrations 
toward the center of the site bave been reduced. Thus, operation of the groundwater extraction and treatment 
system protects the enviJ·onment and human health by further reducing the mass ofcontamination within the site 
and by exe1ting locaJ hydraulic control oftl1e groundwater. 

As an IRA, Lhe measures implemented at LHAAP-1 8/24 were not intended to be the fina l solution for LHAAP­
18/24_ Within tbe FS, the existing groundwater extraction and treatment system will be evaluated, along with other 
technologies, as one of the possible components ofthe final remedy at Ll-IAAP-18/24. 
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Ta ble S-4: Recommendations for LHAAP-18/24 fro m P revious Reviews 

Issue 
Recommendation/Follow-up Pa rty O \•ersight 

M ilestone Da te 
Affect s C urrent Affects Future 

Action Taken Date ofAction
Action Responsib le Agency Protectiveness? Protecliveness? 

S ta tus of Recommended Act ions from First Five-Yea r Review 

Evaluate need for wells and install 
.The lCTs are adequately capturing the p lume. An ESD ESD submitted August. 

Eight Vertical Extraction Wells 
or ubt.ai11 n:lt:ast: frum St.alt: and USACE Stalt:/ USEPA 11 /30/02 Nu Yt:s 

was submit1ed to document that ICTs satisfy I.RA 2010. received USEPA 
required by ROD not installed. 

USEPA 
objectives and vertical extraction wells can be removed approval September 21. 
as possible component of the IRA. 201 0 

Contracting groundwater plume due to 
Review monitoring wells sampled CES I 

Conrractor submitted sampling modification 
pumping may allow for reduction in 

and change as necessary USCE 
State/USEPA 11 /30/02 No No memorandum and reduced numberof\Velis sampled. 2006 

number of monitoring wells sampled Currently l SMWs sampled. 

Fencing around Site does not contain Determine applicability for fencing 
USACE State/USEPA 

To Be 
No No 

Fencing configuration has proven to be adequate. New 
- 201L

ICTs around lCTs Determined locking gate installed to prevent entry to GWTP. 

Lack of restricted access signs around 
Place signs around site 

CES I 
State/USEPA 5/30/02 No Yes Signs were installed. - 2004

the Site USACE 

Roads in Site have po1holes Fill in polboles CES State/USEPA 12/30/01 No No 
Not found to be an access or safety issue. No action 

Not Appljcable
taken, 

S lip flanges and bo les o n pipe j m1ctions Pajnt flanges and monjtor for 
CES State/USEP A 12/30/01 No No Flanges were painted- - 2002 

al JCT wellheads deteriorating deterioration 

High frequency ofrepair ofelectronic 
equipment following lightning torms 

Perform cost analysis for installing
indicates need for lig htning an·cstors/ 

lightn ing protection 
USACI! S1atc/U SEPA 12/30/0 l No No LighLnmg protec1ion system was insrnllcd. January 2002 

lighming rods to prevent damage to 
sensitive equipment. 

Metal precipitalion process may not be Review data and monitoring USACE State/USEPA I 1/30/02 No No Open Item. Under Revisio n 
required in format ion 

Control wires at Site at j unction box an:: 
Protect wires at junctions USACE State/US EPA 5/J0/02 No No Controls wires are now covered and enclosed in panels. unknown 

not protected 

Release ofapptox.iinately 50,000 
Review spill procedure and Freeze protection procedures were established and are

gallons ofuntreated groundwater in 
implement Freeze Protection Plan 

USACE S1ak /USEPA 11 /30/01 No No 
implemented each winter. 

- 2002 
January 200 I 

Contaminants in monitor well C-6 
Further investigation to dete1mine if 

USACE State/USEPA I J/30/02 No No 
Shaw·s review of site infonnation indicates there is not 

2007
there is another source area. another source area. 

Contamination :it Nonhwest of burning 
Further study to determine if 

ground outside of ICT eapturezone. 
groundwater extraction from area is USACE State/ USEPA 11 /30/02 No Yes Open Item. Under Revisio n 
required. 

Monitor wells 18WW08and 18WWl.7 
CES will include these wells in Site 

not in perchlorate sampling o f Site 
18/24 sampling 

CES State/USEPA 5130102 No Yes Wells were ndded to sampling program. May 2000 
18/24 

Review analysis of JCTs and 
Contaminants were 

Contaminants detected in onsite 
monitoring wells conducted by 

Addressed in ongoing RJ/ FS process for parameters identified in human health 
monitoring not induded in onsite GWTP contractor . Inc lode 

USACE Stat1:/USePA 8130/02 No Y\!S identified in human health aud ecological. nsk risk assessment {Jacobs 
investigations. new contaminants in subsequent assessments. 2002a) and ecologicul risk 

investigations as necessary. 
assessment (Shaw 2007a) 
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l ssue 
Recommendation/FolJow-up 

Action 
Party 

Responsible 
Q,1crsight 

Agency 
Milestone Date 

Affects Current 
Protectiveness? 

Affects Future 
Protecti,•eness? Action Taken Date ofAction 

Status of Recommended Actions from Second Five-Year Review 

Based on efforts by Shaw Chemist, Shaw has found that August 2008 

Perchlorate has occasional effluent 
resuhs tba1 exceed the discharge limiL 

EvaJuate means of reducing 
reporting time for perchlorate 
analyses for GWTP. 

U.S. Army Stare/US EPA 12/31 /08 Yes Yes 

on-she analysis is impractical. Shaw has arran1>ed for 
the analytical laboratory to i.Ul111ediately Oag any high 
etllueot perchlorate resulrs (results rhat exceed the 
discharge criteria) and report them to Shaw on a 
preliminary basis. 

Vegetation growing in fence line 
around the site. Cut vegetation in fence Line. U.S. Army State/US EPA 12/3 (/08 No No 

This recommendation refers to \'egetntion in the fence 
line around the GWTP. Vegetation removal activities 
were initiated in December 2008 utilizing Shaw's on-
site personnel. Additional personnel temporarily 
employed to expedite removaL RemovaJ at the GWTP 
was completed in April. Shaw subsequently 
cle.ared/sprayed tile vegetation al the fence line at U1e 
well field itself. 

April 2009 

No groundwater use resrrictio ns are in 
place 

Address as pan of final remedy 
implementation ofeach site. 

U.S. Army State/US EPA 

To be 
determined io 
site-speci tic 

RI/F'S 
docu111ents 

No Yes 

Groundwater use restrictions \,\.iU be addressed as pan 
or lhe final remedy for each site. Final remedies will be 
deiennined via the CE RC LA Rl/FS/PP/ROD process. 
The draft final LHAAP-16 PS Addendum and the draft 
LH AAP- 18/24 FS have been issue<L and both 
tlocuments include LUCs that restrict gr('.l~mdwater use. 

Jn progress. 

Metal precipitation process may not be 
required. 

Evaluate need for process and 
associated sampling. U.S. Army Srarc/USEPA 12/31/08 No No 

Based on re view of historical data, influent metal 
conceuu·ations sometimes exceed discharge criceria. 
Hence. the mewls remova l proce~ is needed \mless 1he 

discharge criteria are modified. While some of the 
metals criteria are more stringent than MCLs (likely 
because 1hey are based on surface waler qua lil y 
criteria), there is currently no reason to modify those 
criteria. Therefore, the metals removal process should 
be maintained. 

February 2009 

C'ontamim1t1011 no1thwcS1' of bulTling 
b1f0Ulld. 

Address as pnn of linal remedy 
irnplementauon of the site. 

U.S. Ai1Tly State/USEP A 
Per LHAAP­
18/24 RlfFS 

schedule 
No Yes 

Contaminat·ion north west of the Burning Ground will be 
addressed in tl1e LI IAAP-1 8/24 FS. The dni ft. FS has 
been 1ssued and conunents are being resolved.. 

In progress. 

Eight Vertical Extraction Wells 
required by ROD not installed. 

Evaluate need for wells and install 
or obtain release &om State and 
USEPA 

U.S, Anny US EPA 6130109 No Ye.s 
U.S. Anny prepared an ESD. *ESD was sent to USEPA 
September J 7. 2009 for review. 

January 20 I 0 

Due to lack ofinfonnution about their construction. the Deferred to final remedies. 

Age uncl condition ofpiezometers 

Inspect condition ofpiezometers 
during moniroring octivities and. 
when applicable, identify for repair, 
replacemen~ or abandonment 

U.S. Army Sum:/ US1£P /\ 12/3 1/08 No No 

degree ofsilting nt the pie:zome1ers cannol be 
determined. Given the concerns about their condition, 
the Contractor has 5lopped using the piezomelers for 
potenllometric surface maps. Water levels were 
mensured monthly through April 2009, but Contractor 
no longer measures water depths at the pieizomerers. 
The piezometers will be abandoned when the fin al 
remedies are implemented nt LHAAP-16 and -18124. 
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5.8.2 Status of Ongoing Activities 

The remedy evaluated in this report was established as an IRA and the final remedy is being 
developed through the CERCLA Rl/FS process at the date of this Five-Year Review. The U.S. 
Army has continued to make progress at LHAAP-1 8/24 since completion of the previous Five­
Year Reviews. 

Sls have been occurring almost daily since the last Five-Year Review. Maintenance as well as 
periodic mowing during the growing season is routinely conducted. 

Soils borings were drilled by Shaw in October of 2008 for the Draft FS study. Twelve Geoprobe 
- direct push technology (DPT) borings were drilled from 24-32 feet bgs (Shaw 201 Oa). New 
monitoring wells have been installed at LHAAP-1 8/24 as part of data collection leading to 
development of the Revised FS curTently under development. 

Groundwater sampling continues to be conducted on a semi-annual basis. Since 2007, the fifteen 
monitoring wells that have been routinely sampled are 18WW08, 18WW09, 18WWIO, 
18WWI 1, l8WW20, C-2, C-3, C-4, C-6, C-8, C-9, MW-l6 MW-2, MW-20, and MW-8. Five 
of these wells ( l 8WW08, I 8WW09, l8WW10, 18WW11, and l 8\VW20) are located between 
LHAAP-18/24 and Harrison Bayou. Also included in the monitoring program is the collection 
of samples from Harrison Bayou at location HBW-7 which is just downstream of LHAAP-18/24. 
In 2012 the number of wells sampled was increased to 50 in order to re-baseline the entire data 
set as part of the Revised CSM for the site. 

The results from the September 2012 sampling event are presented in Section 5.9. As part of the 
ongoing FS analyses, the monitoring well/piezometer procedures, schedules, and locations in 
relation to data needs are under review. 

Conditions at the site have remained consistent with those mandated in the TRA ROD and there 
has been no change in land or groundwater use at LH AAP-18/24 since the last Five-Year 
Review. The intended futLLre land use has also not changed (transfer to the USFWS for 
incorporation into the Caddo Lake National Wi ldli fe Refuge), which is consistent with a non­
residential level of exposure. 

5.9 Five-Year Review Component 

5.9.1 Administrative Review 

The LHAAP Five-Year Review team was led by Dave Wacker (AECOM), who serves as 
AECOM Projecl Manager for l .HAAP. The overa ll learn was composed or the members listed in 
Table 5-5. 
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Table 5-5: Fi\•e-Year Review Team 

AECOM 

Projecl ManageJ·: Dave Wacker 

Senior Eagioeer: Naseem Hasan, P.E. 

Cbemjst: Celia Flores 
Seoior Review: Anne Lewis-Russ, Pb.D. 

Senior Risk Assessor: Rotha Randall 

Senim ARAR Assessor: Ruth Hammervold 

LHAAP Site Manager: Rose Zeiler 

USACE Project Engineer: Aaron Williams 

USEPA Remedfal Project Manager, Rich Mayer, P.G. 

TCEQ Remedial Project Manager, April PaJmie, 

USFWS Paul Bruckwicki 

RAB RAB Co-Chair: Paul Fo11une 

RAB 
RAB Co Chair: Judith Johnson 

RAB Member: Richard LeTourneau 

The detailed Site review included tbe following activities: 

• Review ofrelevant documents 

• Data review 

• Sis 

• Local interviews 

• Community involvement. 

The Five-Year Review was conducted in accordance with the USEP A Comprehensive Five-Year 
Review Guidance (USEPA 2001). The purpose of the Five-Year Review is to determine 
whether the remedies selected and implemented are protective of human health and the 
environment. This Five-Year Review report documents any deficiencies identified during the 
review and recommends specific actions to ensure that a remedy is protective. 

5.9.2 Community Involvement 

Community notification was accomplished via interviews and publishing a notice in the local 
paper. The public notice was published in the Marslrnll News Messenger on December 14, 20 12. 
When the Pive-Year Review report is finalized, another notice will be published to indicate tbat 
the report wiJI be available to the public at the Marshall Public Library (300 South Alamo 
Boulevard in Marshall, Texas 75670). The public notice is presented in Appendix B. 

5.9.3 Document Review 

This Five-Year Revjew consists of a review of relevant documents including the lRA ROD, 
previous Five-Year Reviews, RI, FS, risk assessments, WPs, R Os, constrnction and RA 
operation summary reports, LUC inspection logs and monitoring data. The list of documents 
reviewed is provided in Appendix FI . 
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5.9.4 Data Review 

The following data review focuses on the grotmdwater regime, comparing monitoring well and 
piezometer data (analytical and physical measurements) over the previous five-year period. Also 
included are the recent results from Sis. 

5.9.4.1 Potentiometric Surface 

Groundwater elevations measured in May 2006 (before re-injection of GWTP effluent began), 
November2009, and June 2012 are included in Appendix F2 (Figures F2-l , F2-2 and F2-3). The 
shallow zone groundwater elevation contours based on these data show that elevations were 
lowest in May 2006 due to drought conditions in 2005 and 2006. . The range of extremes for 
each is greatest for the last two events (approximately 23.5 feet, compared to the May 2006 
difference of approximately 7.0 feet) , reflecting an increase in gradient. Depicted in Figure F2-1 
is a groundwater hjgh near the southwest comer of the site, a fairly gradual gradient across the 
site, and a general flow direction to the northeast. The groundwater high is in a similar location 
as Lbal prt:st:nled ia a USGS reporl Lhal t:oududed Lht:re was a pmminenl groumlwalt:r high 
extending in a southwest to northeast direction in the eastern part of LHAAP 18/24. That report 
also noted that groundwater flowed from this high to the northwest, northeast, and southeast 
towards Harrison Bayou and tbe other small drainages near LHAAP 18/24 (Becher et al. 2012). 

The depths of the groundwater zones and significant stratigrapruc contacts (i.e. , deep clay layer) 
are sti ll under investigation in the ongoing Revised FS work. The U.S. Anny updated the CSM 
and presented the model to the U.S. EPA and TCEQ on October 18, 2012. The updated CSM 
describes the presence of two units at LHAAP-18/24: a shallow unit up to a depth of 
approximately 50 feet bgs (shaIJow zone), and a deep unit below the shallow zone (Wilcox 
Formation). GeneraUy, these two units are separated by a contiguous clay layer believed to be 
present across the entire site witb the exception of the area to the west and northwest towards 
Harrison Bayou (i.e. , within the floodplain of Harrison Bayou). As an example, it appears that 
the shallow zone and Wilcox Formation are well separated beyond the eastern edge of the Site 
(e.g.. near l 8WW 17 and 18WW 18), while there is no separation at all just beyond the western 
corner (i.e., in the vicinity of I 8WW02 and 18WW06). ln between, the clay layer beneath the 
shallow zone varies considerably in depth and thickness. Groundwater flow in the shallow zone 
occur outwardly from the Site in a radial direction. Localized influence of groundwater 
extraction and re-injection can be observed in the shallow aquifer (AECOM 20 13 ). 

Groundwater gauging data collected as part of the recent! y completed Revised FS fie ld efforts 
provided an understanding of the horizontal and vertical gradients at the site. The horizontal 
potentiometric map remained similar to previously observed conditions with a high water level 
within the northwestern portion of the site and outward flow direction. Reversal of gradient was 
observed in the northeast area outside the containment area influenced by extraction along the 
northeastern boundary. 

Similar observations in the southwest and northwest could not be made as directly (although an 
appearance of reversal of gradient might be established at certain locales such as between MW­
18 and MW-8), generally due to the presence of !CT liners preventing free communication 
between t11e on-site extraction and off-site groundwater. 
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The data indicate the presence of an upward gradient between upper Wilcox and the sbaJ low 
zone within the containment with the exception of areas of MW-5 and I 8CPTMW04. The 
upward gradient is most likely associated with groundwater extraction. 

Outside the containment area, the majority of well pairs indicated a downward vertical gradient 
between the shallow zone and the upper Wilcox Formation with the exception of wells pairs 
18WW08/18WW09 and 18WW10/18WWL1. The downward gradient reflects natural 
groundwater vertical gradient not influenced by groundwater extraction. The upward gradient is 
Jocated in the two well pairs closest to Harrison Bayou, likely a reflection of influence of 
Harrison Bayou on shallow groundwater elevation 

Contaminants, as defined in the 2001 BHHRA (Jacobs 200 la and b) include: 
bromodichloromethane, chloroform, cis-1 ,2-DCE, MC, TCE; antimony, barium, chroruitun, 
cobalt, manganese, nickel, silver, thallium, 4,4-Dichlorodiphenyldichloroethane, perchlorate, 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), and 1,3,5-Trinitrobenzene. The selection of 
contaminants and the current remedial goal options (RGOs) are detai led in Section 5.10.2, 
below. 

Based on existing data and data gap analysis presented in the PSI WP (AECOM 2013b) and 
subsequent in-progress Data Gap report following field work completed in April 2013, an 
assessment of contaminat1on is presented below. 

• 	 The areal extent of MC decreased between 2007 and 2012. However, high 
concentrations of MC with some fluctuations, ranging between 327,000 µg/L and 
1, 170,000 µg/L continue to persist at MW-2 as indicated by 2007 through 201 2 sampling 
results (Table 5-6). High concentrations of other COCs such as perchlorate and TCE were 
also observed to be present at MW-2 during this period. It should be noted that dense 
non~aqueous phase liquid (DNAPL) was observed in the MW-2 area in 1998/1999 that 
could still be present as localized source of contamination. 

• 	 High concentrations of COCs detected in MW-7, MW-8, and MW-9 [e.g., MC and TCE 
concentrations in MW-9 were 60,000 ~1g/L and 53,000 µg!L in 2009/2010 and 
perchlorate concentrations in MW-7 and MW-8 of 49,300 ~tg/L and 78,000 µg/L in 
March 2012] suggest that a potential source could likely exist outside the containment 
area or ineffective containment in the shallow zone. 

• 	 The U.S. Anny is developing a Revised FS that addresses localized DNAPL 
contamination data gaps, and potential for vertical and lateral migration of contaminants 
out of the containment area. 

Monitoring for the VOCs began in 1996 and for perchlorate in 2000. Contaminant concentration 
maps for MC, TCE, and perchlorate at LHAAP-1 8/24 are presented in Figures F3- I tbrough F3­
9 (presented in Appendix F3) for monitoring in September 2007, April 2009 and March 2012 for 
MC, TCE and perchlorate. Plots of contaminant concentrations over time for selected 
monitoring wells are presented in Figures F4-1 through F4-3 (presented in Appendix F4). The 
plots mustrate contaminant trends in well MW-2 (near the south edge of the UEP), MW-8 (on 
the southwest side of LHAAP-18), and I 8WW08 (northwest of LHAAP-18/24 near Harrison 
Bayou). Tables 5-6 through 5-8 provide groundwater MC, TCE and perchlorate concentrations 
for the fifteen monjtoring wells sampled semi-annually. 
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The 2012 plume maps indicate elevated concentrations of MC and TCE within LHAAP-18, 
particularly around MW-2, which is just to the south of the UEP (Figures F3-7 and F3-8). The 
highest concentrations of MC are within the central area of the site near well MW-2. MC in the 
outlying wells dropped rapidly after the interim remedy began and is still low (Figure F3-7). 
TCE concentrations are also centered around MW-2 and the TCE plume is mainly within the 
area of LHAAP-18. Concentration trends at well MW-2 (Figures F3-1 through F3-9) show that 
MC has considerably fluctuated during the sampling period (1996 through 2012) with a 
significant rebound at a concentration of l ,350,000 µg/L in September 20 I I. TCE exhibited an 
initial decrease but concentrations have been somewhat variable in the last five years. These 
fluctuations could be attributable to the presence of fu1er-grained soils or period of higher than 
normal precipitation events or presence of unidentified source{s). Recent sampling data dated 
September 2012 ind:icate that elevated levels of MC (I, 170,000 µg/L) and TCE ( 61,500 µg!L) 
persist at MW-2. The concentrations of MC (32,700-1,170,000 µg/L) and TCE (40,000-148,000 
µg/L) in groundwater at MW-2 are sufficiently high to indicate the possible presence ofNAPL. 
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Table 5-6: Methylene Chloride Concentratioos (µg/L) in Monitoring Wells 

Monitoring 
Well 

Sep-2007 Mar-2008 Sep-20-08 Apr-2009 Sep-2009 Mar-2010 Sep-2010 Mar-2011 Sep-201 1 
Mar­
2012 

Sep-2012 

C2 2 0.25 0.25 0.25 0.25 0.25 0.25 0.407 NA NA NA 

C3 ND(0.25) ND(0.25) ND(6.25) ND(0.25) ND(0.25) ND(0.25) ND(0..25) ND (0.25) ND(0.25) ND\0.25) ND(0.25) 

C4 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

C6 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) I 1.8 ND(0.25) 

cs ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) N D(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

C9 2 ND(0.2)5 N D(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) \!D(0.25) NA NA NA 

MW 2 1240000 974000 790000 2120000 478000 327000 533000 979000 1350000 1470000 I 170000 

MW S ND(0.25) ND(0.25) ND(0.25) ND(0.25) 6.07 6.27 ND(0.25) 4.11 ND(0.25) 3.25 N D(0.25) 

MWI6 37.3 N D(0.25) ND(0.25) ND(0.25) 11.2 ND(0.25) ND(0.25) ND (0.25) ND(0.25) ND(0.25) ND(0.25) 

MW20 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ~D(0.25) ND(0.25) ND(0.25) ND(0.25) 

18WW08 24.2 ND(0.25) ND(0.25) N D(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

18WW09 31.7 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(025) ND(0.25) 

18WW10 142 ND(0.25) ND(0.25) ND(0.25) ND(0.25) N D(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) NDt0.25) 

18WW1 I 58.6 ND(0.25) ND{0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 0.653 NA NA NA 

18WW20 12.I ND(0.25) ND(0.25) ND(0.25) ND(0.25) N D(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

Sources; 2001.100(> data lnken from se.cond F1ve-Yt'ar Revtew (Shaw 2008). 2003. 2004. ruld 2007 data taken trom FS Addendum (Shaw 20 fOa). All other data front AECOM project database. 
Noles: 
µgfL micrograms per Ii tcr 
NA not available 
ND not dclcrtcd: valu.cs wi thin parentheses indica1cdclcction limits 
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Table 5-7: Tricbloroethene Concentrations (µg/L) in Monitoring Wells 

Monjtoring 
Well 

Sep-2007 Mar-2008 Sep-2008 Apr-2009 Sep-2009 Mar -2010 Sep-2010 Mar-201 I Sep-2011 Mar-2012 Sep-2012 

C2 0.382 0.25 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 0.25 NA NA NA 

0 1.03 N0(0.25) ND(0.25) 0.82 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.15) 0.267 

C4 0.22 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

C6 0.22 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 1.91 ND(0.25) 

cs l.04 0.896 ND(0.25) l.76 2.49 2.41 3.87 2.7 7.3 11.7 J 1.9 

C9 0302 ND(0.25) 0,338 0.25 ND(0.25) 0.25 0.25 0.25 NA NA NA 

MW 2 98700 40000 95100 148000 54500 49400 63800 l I 0000 57800 105000 61500 

MW8 1470 1770 1620 1790 2200 1740 1840 1140 1120 1360 959 

MW16 12. l 0.467 0.316 0.419 3.49 118 24.3 34.5 8.52 59.1 38.7 

MW20 0.25 ND(0.25) ND(025) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 0.355J ND(0.25) 

l8WW08 8.79 0.405 0.83 ND(0.25) ND(0.25) ND(0.25) 4.09 0.858 6.12 ND(0.25) 5.09 

18WW09 12.6 ND(0.25) ND(025) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 

18WWIO 41.9 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND{0.25) 

J8WW l l 19.2 0.25 ND(0.25) ND{0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) NA NA NA 

18WW20 3.62 ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) ND(0.25) 
'Sources; Data from AECOM project database. 
Notes: 
µgfL rnicrog,rains per Ii tcr 
NA not avnilable 
NO not detected: valu.cs wi thin parentheses indicate detection limit 
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Table 5-8: Perchlorate Concentrations (µg/L) in Monitoring Wells 

Monitoring 
Well 

Sep-2007 Mar-2008 Se1>-Z008 Apr-2009 Sep-2009 Mar·-2010 Sep-2010 Mar-2011 Sep-2011 Mar-2012 Sep-2012 

Cl 
1.34 
L39 
dup 

0.5 05 1.8 ND(0.6) ND(0.6) ND(0.3) ND(0. 1) NA NA NA 

C3 997 42.7 106 1700 3.2 ND(l.2) 700 20 125 9.45 619 

C4 ND(0.5) ND(0.5) N D(0.5) ND(0.11) ND(0.6) ND(0.3) ND(0.3) ND(.I 0) ND(0.10) 0.483 ND(0.2) 

C6 ND(0.5) I 3.62 4.62 ND(0.6) ND(0.5) ND(0.6) 0.147 ND(0. 10) 0.107 ND(0.2) 

cs 4U 2.5 3 4 3 ND(3.0) 

ND(3.0) 

ND(3.0) 

ND(3.0) 

12.5 0. 179J ND(0.2) ND(0.2) 

C9 8 1 4.22 0.11 1.5 0.333 NA NA NA 
MW2 11200 9180 5660 14000 4000 3100 5700 11900 13100 8470 6940 

MW8 ND(0.5) 35200 36500 35000 38000 34000 54000 53200 64500 78000 72500 

MW16 ND(0.5) ND(0.5) ND(0.5) N D(0.5) ND(0,3) 5500 17 5.24 ND(0.10) 896 16.5 

MW 20 2.67 ND(0.5) ND(0.5) ND(0.5) N D(OJ) ND(0.45) ND(0 .3) ND(O. IOl 0.216 0.148 

18WW08 2750 610 1920 220 450 ND(l.5) 2700 22.6 2500 6. 19 2080 

18WW09 ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.6) ND( l.6) ND(0.3) ND(0. 10) ND(0.10) 0 .21 ND(0.2) 

18WW10 1.73 ND(0.5) ND(0.5) ND(0.5) ND(0.6) ND(l.2) ND{l.2) ND(0. 10) ND(0. 10) ND(0.2) ND(0.2) 

l8WWll l 
0.969 
0.988 
dup 

ND(0.5) ND(0.22) ND(0.3) ND(0.3) ND(0 .3) ND(O. l) NA NA NA 

18WW20 ND(0.5) ND(0.5) ND(0.5) ND(0. 11) ND(0.3) ND(0.3) ND(l.3) 0.448 ND(0.2) 0.474 ND\0.2) 
Sources: Dara from AECOM project dnlnbnsc. 
Notes: 
~1g/L micrograms per Ii lcr 
NA nol available 
ND not de1cc1cd; values wiU1in parentheses indicate detcctio11limit 
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Although the footprint of the perchlorate plume is mainly within LHAAP-18, some high 
concentrations occur to the west at MW-08 mid at I8WW08 near Harrison Bayou (Figure F3-9). 
Groundwater perchlorate concentration increases are occurring at MW-8 (Figure F3-3) and MW­
23. MW-23 is presently not included in the semi-annual monitoring wells list. Perchlorate 
concentrations appear to be decreasing in groundwater at well l8WW08 (Figure F3-6). 

Results from the intermediate and deep grow1dwater zones can be examined from data currently 
collected from one shallow/intermediate ( l 8WW20) and four intermediate (C-3, C-4, 18MW09, 
and 18MW1 I) monitoring wells sampled semi-annually (Tables 5-6, 5-7, and 5-8). 
Concentrations of contaminants, especially the VOCs, are much lower in these wells as 
compared to the rest of the results that are a ll from shallow wells. 

Harrison Bayou flows within approximately 200 feet of the western comer of LHAAP-18/24 
(Shaw 2010d). Currently, the monitoring program includes collection of samples from Harrison 
Bayou at HBW-7, just downstream of LHAAP-18/24 (Figure F3-9). Also a few of the 
monitoring wells in the semi-annual sampling are located between LHAAP-18/24 and Harrison 
Bayou (J8WW11, 18WWIO, C-2, MW-16, 18WW08, 18WW09, and 18WW20) (Tables 5-6, 5 ­
7, and 5-8. Concentrations in these monitoring wells are low and many times non-detect, with 
the exception of the most recent perchlorate detection in 18WW08 (2,080 µg/L, September 
2012). 

GWTP influent and effluent sampling results over the past five years were examined. These 
results can be found in the GWTP Quarterly Reports that are distributed to the regulatory 
agencies. The effluent results were within the discharge limits except for rare perchlorate 
exceedances. The most recent exceedance was approximately l8 months ago (AECOM 20 l3a). 
The influent concentrations of metals have consistently been below discharge limits, with the 
exception of lead, which frequently exceeded the lead discharge limit in influent, but the lead 
effluent meets the limit prior to discharge. It is recommended that an assessment of the need to 
continue treatment through metal precipitation unit be made once the lead concentrations 
consistently meet discharge limit in influent. 

Further investigation of LHAAP -18/24 was planned and approved in fall of 2012 (AECOM, 
2013b) with field work completed in April, 2013. A Data Gap Report is currently W1der 
regulatory review and the Revised FS is planned for submittal in October 2013. The following is 
a summary of areas investigated for Data Gap evaluation: 

• 	 The ro1e of remaining sources, including possible vadose zone contamjaation and 
localized DNAPL, in the persistence and fluctuations in contaminants concentrations is 
not well understood. Better delineation of contaminant distribution in the containment 
area, in bofb the vadose and saturated zones. 

• 	 The potential for both vertical and latera l migration leading to migration of contaminants 
out of the containment area by moving beneath the ICTs_ Only one well pair suitable for 
assessment of vertical gradient (120 (S)/MW-1 4(S/I)) was historically located within the 
containment area. More well pairs were installed to enable a thorough evaluation of the 
significance of vertical gradients in contaminant migration. 

• 	 A detailed hydrostratigraphic model and tools to assess groundwater flow patterns 
induced by remedial measures are underway to both prevent unintended contaminant 
migration and to optimize mass recovery. Specific questions about whether groundwater 
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re-injection in ICT-6 and lCT-9 may induce flow to the south/southeast, where no 
containment measures exist are also being addressed 

• 	 High concentrations of contaminants detected in MW-7, MW-8, and MW-9 [e.g., MC 
and TCE concentrations in MW-9 were 60,000 ug/L and 53,000 ug/L in 2009/20 l 0 and 
perchlorate concentration in MW-7 and MW-8of49,300 ug/L and 78,000 ug/L in March 
2012] could indicate either a potential source outside the containment area or ineffective 
containment in the shallow zone. An explanation for high contaminant concentrations in 
shallow groundwater will be part of the Revised FS. 

• 	 Contaminant levels immediately outside the southeast boundary of the containment area 
are being assessed to determine migration in that direction. 

• 	 Perchlorate and TCE have been detected between the containment area and Harrison 
Bayou. The downgradient extent of that impact and the potential for continued migration 
in that direction are part of this assessment. 

• 	 The TCE and perchlorate plumes extending to the northeast from the containment area 
are being fully assessed to determine the potetJtial for continued migration in that 
direction. 

5.9.5 Site Inspection 

Representatives of the USEPA, the TCEQ, the U.S. Army, ru1d AECOM conducted detailed Sis 
at LHAAP-18/24 on January 8, 2013. The purpose of the inspection was to objectively assess 
the operations and effectiveness of the remedy (ICT/GWTP implemented at tbis site. Tile 
inspection learn included David Gammans, hydrogeologist, and Scott Beesinger, GWTP 
Operator!Manager. During the site visit, a Five-Year Review SI checklist was ,completed to 
document the status of LHAAP~18/24 (Appendix F5). Weather was clear and the temperanire 
ranged between the low and high 50s C'F) at the time of the SI. Photographs of the site visit are 
presented in Appendix F6. 

A summary of the SJ results is as follows. The ICTs. monitoring wells and UEP appeared to be 
in good condition. The access road to the GWTP and also to the site is gated with a code key for 
entry. Piezometers and monitoring wells appeared in satisfactory condition with routine 
maintenance needs (painhng, hinge repairs, a few missing expansion caps, minor concrete pad 
repairs and a missing lock). A few wet areas near the sprinkler system drainage ditches had 
moderate ponding. 

The GWTP appeared to be well maintained and operated, and recommendations from the 
previous Five-Year Review had been corrected. Some of the plant equipment appeared has been 
recently upgraded. The plant appeared to be functioning as designed, with U1e exception of the 
Scmbber Un.it out of service. The Hydrochloric Acid Tank had undergone reconditioning; 
however, the level probe needs an engineering review as it is no longer in use. Rust corrosion 
was noticed on the Activated Carbon Vessels, the_PK200B Tank, and below the PK140 Influent 
Holding Taruc flange. Excessive growth of vegetation noted on the outside of the GWTP fence 
at the last Five-Year Review had been removed and the fence was clear. Maintenance records 
are updared daily and are reported the GWTP Quarterly Reports. 
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The site is enclosed by a fence posted with warning signs. Excessive growth of vegetation was 
noticed in some areas, mainly on southeastern portions. Several signs on the gate were illegible 
and need replacement, signs along the fence line were missing, and the site gate did not have a 
lock. A new automatic gate was installed along the road leading to the site in 2012 and the 
remainder of these issues have been addressed since the SJ as pa1i of regular maintenance. 

5.9.6 Interview Summary 

Interviews were conducted in person at the GWTP on December 20, 2012. Mr. Scott Beesinger, 
the O&M Site Manager/Operator, and Mr. Ray Wagner, Assistant Operator, were interviewed 
regarding the LHAAP- 18/24 site and the GWTP. Notes from tbe interviews are presented in 
Appendix I. ln summary, both i.nterviewees stated that the GWTP is operating as designed and 
all indications are that the remedies are working. Most problems from the last Five-Year Review 
have been corrected and since AECOM has taken over the project, there bas been a more focused 
approach with renewed project management, especially on operations and supplies. Routine 
maintenance has kept the project successful. lt was mentioned that recent improvements in 
extraction well pumps (maintenance, lowering, etc.) have significantly improved extraction rates. 
At LHAAP-18/24, the previous use of collector trenches for injection of treated water did not 
seem to work. The Three Tier approach for GWTP effluent (discbarge to the creek when flow 
al lows, use of a sprinkler system, and lastly, of the lined settling pond) seems to work we!L 
Also, in the past five years, there have been a few minor trespassing events and one act of 
vandalism observed in the field on the Landfill 16 Site which was addressed by installing a 
locking gate along Avenue P. There js a continuous presence at the site during the work week, 
and on the weekends the staff is on-call. Other points made were that aJJ O&M procedures are 
presently under revision and optimization. Groundwater sampling locations and schedules have 
changed but have rtot significantly impacted O&M operations. The community has varying 
opinions about the project, with an approximately 50-50 split by those who thjnk the level of 
attention and protectiveness is excellent to those who have reservations. Also, both O&M 
persons recommended that no extreme changes are necessary. 
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5.10 Technical Assessment 

5.10.1 Question A: Is the remedy functioning as intended by the decision 
documents? 

Answer: Yes 

Element Assessment 

RA Performance The final remedy has not been selected at LHAAP-18/24. The IRA ROD remedial 
objectives of shallow groundwater extraction and treatment using metal 
prcc ipitation, air strippilig, and off-gas treatment arc full y underway a11d in the 
process ofbemg optimized. Excavation and treatment ofsow·ce material 
eliminated a large percentage of the soil contaminants. lodications are that 
groundwater treabnent is preventing contaminants from affecting large aquifer 
areas and surface water. Groundwater elev at ion levels are monitored monthly at 
LHAAP-18/24 and contaminants are currently monitored semi-annually by 
sampling !ifl'een select monitoring wells. The number of monitoring we" s was 
reduced from 47to 15 in 2007 based on evaluation of historical results and well 
locations. Random sa mpling events also occur. Semi-annual sampling is intended 
to continue; however, the number of sampling locations has increased along with 
the installation of new monitoring wells as pat1 ·of the Revised FS repo11 currently 
under development. 

System Operations/O&M During the review period the Am1y began tl1e process of improving the level ofmaintenance 
in early 20 11 . The plant and extrnction systems are currently being maintained proaccively .. 

Cost ofSystems The O&M cost for Ll-IAAP-16 is combined with that of LHAAP-1 2 and LHAAP­
Operations/O&M 18/24. Based on 2007-2011 data. the inctuTed costs for these three si tes are stable or 

decreasing compared to the estimated cost with the exception of LHAAP-18/24 
which requires periodic optimization or capital equipment replacement requiring 
additional funds. 

Opportunities for Optimization of the remedial process is ongoing. An example is the need to 
Optimization determine iftbe metals precipitation process at the GTWP should be modified or 

eliminated. Water levels and pump ef.ficiency from each !CT are monitored and 
adjusted for maximum removal efficiency. Recent equipment upgrades have 
increased extraction rates. The sampling program is presently under evaluation via 
the. Data Oap Reporting and Revised FS finalization. Elimination of re-injection 
needs consideration as part offinal remedy selection and re-injection is no longer 
occurring. New monitoring wells were completed and sampled as part ofthe 
Revised FS Data Gap work. Monitoriog weU maintenance i.ncluding repainting, 
relabeling. identification lags, and replacement of well bead Jocks have been 
crunpleted throughout the review period. 

Early l ndicator of Potential 
Remedy Failure 

No indicators of potential remedy failure were observed during this .Five-Year 
Rev iew, with the exception of localized increases in perchlorate concentration in 
groundwater, particularly near Harrison Bayou at well MW-8. 
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5.10.2 Question B: Are the assumptions used at the time of remedy selection still 
valid? 

Element Assessment 

Changes in 
Standards and 
TBC 
Requirements 

Regulatory requirements were considered in the selection of the final remedy. The ARARs 
developed for the LHAAP-1 8/24, BG3/UEP, included in tl1e IRA ROD (USACE 1995) and the 
Second Five-Year Review Report {Shaw 2008), are evaluated in Appendix C. 
The ROD for Site 18/24, identified specific ARARs pertaining to the site. The types of ARARs 
are categorized as action-specific, <Chemical-specific and location-specific . Descriptions of the 
various ARAR types are provided below: 

• Chemical-Specific ARA Rs: Chemical-specific reqt1irements provide health- or risk-based 
concentration limits or discharge limitations in various environmenta l media for specific 
hazardous substances, pollutants, or contaminants. Chemical-specific ARARs are listed in 
Table C-1 for the LHAAP sites undergoing a Five-Year Review. 

• Location-Speciiic ARARs: Location-specific ARARs are restrictions on remedial activities 
solely based on die location of the remedial activity, such as certain environmentally 
sensitive areas. Table C-2 lists tbe location-specific ARARs. 

• Action-Specific ARARs: Action-specific ARA.Rs are usually techno logy or activity-based 
requirements or limitations or actions taken with respect to hazardous waste sites. Action­
specific ARA Rs are listed in Table C-3. 

Review of ARARSs for sites covered in this Five-Year Review did nor identify any new 
requirements. 

Chemical-specific ARARs that may impact cleanup levels are disCllssed under "Change.s in 
Toxicity and Other Contaminant C haracteristics" below in this table. 

Changes in 
ExposUie 
Pathways and 
Land Use 

LHAAP is an inac.tive, government-owned, formerly contractor-<:>perated and -maintained 
Deprutmeot of Defense facility located in central east Texas. BG3 operated from 1955 thru 1997 
for the disposal of wastes associated with pyrotechoics. explosives. <1nd propellant production. 
The UEP was constructed at BG3 in 1.963 as a holding pond to store flammable. volatile, and 
pyrotechnic wastes and was closed ~n 1986. The IRA ROD (USACE 1995) was approved to 
remove and thermally treat contaminated soil and pump and treat contaminated grnw1dwater at 
the on-site GWTP. The RAOs at LHAAP-1 8/24 were to mitigate potential risks to human and 
ecological receptors posed by bigll. concentrations ofchlorinated solvents and heavy metals in 
the shallow groundwater and source material. and to prevent contaminated groundwater from 
migrating to the nearby Harrison Bayou. 

According to the Second Five-Year Review Report (Shaw 2008), the land on wbich this site is 
located is intended for transfer to the USFWS for incorporation tnto the Caddo Lake National 
Wildlife Refuge. f uture anticipated use is consistent with an industrial/recreati01rnl level of 
exposure. No change in land use bas occurred at LHAAP-18/24 since the last Five-Year Review 
was prepared (Sbaw 2008). No significant change in expostu·e patliways have occurred at the 
site. Both human and ecolog ical receptor popuJations are also the same. 

The final remedie:c; for Ll-I AAP-18/24 will he selected as pMI of the in-progress FS. which wi ll 
Likely include an evaluation of the existing groundwater exu·action and treatment system and 
possible LUCs. The selected remedy will be protective ofhuman be-a.ltli and the envirorunent. 

Changes in 
Toxicity and 
Otl1er 
Contaminant 
Characteristics 

Withoutt11e benefit ofa BHHRA. the IRA ROD (USACE 1995) established performance 
standards for the contaminated sha llow groundwater pumped and treated at BG3. The extracted 
grouadwater is treated to levels established in the 1995 IRA ROD. 
Both the First Five-Year Review Rcpo1i (CES 2002) and the Second F ive-Year Review Rcpo11 
for LHHAP-18/24 (Shaw 2008) discuss the addition of perchlorate as a contaminant for the site. 

The Final ROD will take into consideration the human health and ecological risk assessments for 
this site, data collected after 1999, and current site conditions. 
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Element Assessment 

Changes in Risk 
Assessment 
Methodologies 

The risk assessment was not completed at the time of the IRA. The Final ROD will address 1isk 
assessment. 

Toxic Remedy 
Byproducts 

No unanticipated toxic remedy byproducts have been identified to consider in this assessment. 

New 
Contaminants and 
Contaminant 
Sources 

Potential smirce aTeas will be addressed as part of the final remedy. 

Expected 
Progress Toward 
Meeting RAOs 

No changes in the physical condition ofLHAAP-18/24 have occtDTed Uiat would affoct the 
protectiveness of the cunent remedy. Sampllng indicates that discharge criteria are being met. 

5.10.3 Question C: 	 Has any other information come to light that could call into 
question the protectiveness of the remedy 

Answer: None identified, wi th exception of perchlorate concentrations at monitoring well MW­
8, which is located near Harrison Bayou, but suiface water sampling indicates no unacceptable 
impact. 

5.11 Issues 

5.11.1 Issues Identified during the Technical Assessment and Other Five-year 
Review Activities 

Issues identified during the five-review reviews are listed below: 

First Five-Year Review • Eight Ve1tical Extrnction Wells required by ROD not installed. 

• Contracting groundwater plume due to pumping may allow for reduction in 
nw11ber of monit01ing wells sampled 

• Growth in fence line around the Site 

• Fencing around Site does not contain ICTs 

• Lack of res tricted access s igns around the Si1e 

• Roads in Site have potholes 

• Slip flanges and bolts on pipe junctions at JCT wellheads deteriorating 

• High frequency of repair of electronic equipment following lightning 
stonns indicates need for lightning arrestors/ lightning rods to prevent 
damage to sensitive equipment. 

• Metal precipitation process may not be required 

• Control wires .at Site at junction box are nor protected 

• Release of approximately 50,000 gallons of untreated groundwater i.n 
January 2001 

• Contaminants in monitor well C-6 

• Contamination at Northwest of burning ground outside of ICT capture 
zone. 

• Monitor wells l 8WW08 and l 8WW 17 not in perchlorate sampling ofSite 
18/24 

• Contaminants detected in onsite monitoring not included in investigations. 

5-31 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Kamack, Texas May 2014 

Second Five-Year Review 

Current Technical Assessment 
(Third fi ve-Year Review) 

• 	 Perchlorate has occasional effluent results tllat exceed the discharge limit. 

Vegetation growing in fence line around the site • 
• 	 No groundwater use restrictions are in place . 

Metal precipitation process may not be required . • 
• 	 Age and condition ofpiezometers 

• 	 Contamination at Northwest ofbw-.ning ground . 

• 	 Eight Vertical Extraction Wells required by ROD not iustalled . 

• 	 ln accord with The U.S. Army's -plan to clo e data gaps and in response to 
USEP A and TCEQ responses to the Draft FS, new monitoring wells ba ve 
been installed for Data Gap Closure (vertical with s hallow-in termediate 
and deep clusters), lCT assessment, and location gaps that will be reported 
in the Revised FS due for subm ittal to regulatory agencies in October, 
2013. 

• 	 Some potential l CT issues with re-injection at ICT-9 could be impacting 
flow and needs fUJ1her assessment Some lCTs are too shallow for capture 
(ICT-l, -10, - 12A, -UC, -13E, -1 30) also 18WW 17 (USGS) and need 
assessment. R,are perchlorate dischru·ge from plant exceeding 
concentrat[ons needs assessment. All of these items are being addressed 
by the Revised FS due for submittal to regulatory agencies in October, 
2013. 

• 	 Ftuther optimization of system and GWTP systems including metals 
precipitation requirements wit I be e.valuated as part of the Revised FS. 

5.11.2 Determination of Whether Issues affect Current or Future Protectiveness 

Most of the issues identified during the two previous Five-Year Reviews have been addressed. 
These were listed in Table 5-4. 

Issues identified as part of this review are consolidated in Table 5-10. 

5.11 .3 Unresolved Issues 

None. The two issues noted have been addressed by work completed as part of the Revised FS. 

5.12 Recommendations and Follow-up Actions 

Based on this Five-Year Review, the issues, recommendatio11s, and fo llow actions are presented 
in Table 5-10. 

5.13 Protectiveness Summary 

The IRA at LHAAP-18/24 currently protects human health and the environment because the 
excavation of source material has removed the source, and the extraction and treatment of 
groundwater mi tigates plume migration and has resulted in reductions in contaminant levels 
since implemented. However, in order for the remedy to be protective in the long-tem1, the U.S. 
Army b as developed a draft Data Gap Report w ith data to be included in a Revised FS from new 
wells and soil and groundwater sampl ing completed in 2013. This document is cuJTently under 
development addressing the fo llowing actions: 

• 	 Additional sampl.ing for data gap analysis ~ 

• 	 Update of the CSM ; 
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lmplementatjon of the final remedy will also include an evaluation of the existing groWJdwater 
extractjon and treatment system, possible LUCs, and MNA and will ensure protectiveness. 
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Table 5-9: Recommendations/Follow-up Actions for LHAAP-18/24 

Issue 
Recommendation/ 
Follow-up Action 

Party 
Res1>onsible 

Oversight 
Age.ncy 

Milestone 
Date 

Affects Current 
Protectiveness? 

Affects Future 
Protectiveness? 

This work has been 

Some potential JCT issues, such as re-
injection at ICT-9 which could cause off-
site migration, needs assessment. Some 
ICTs are too shallow for capture OCT- I. ­
10, -l2A, -13C, -13E. -13G) also 
18VlWJ7. 

completed and the Data 
Gap Report is currently 

under review by tbe 
agencies. A Revised 

FS is also under 
development for 

submittal in October 

USACE State/US EPA 
October 

2013 
No Yes 

2013 

The Revised FS 
Rare perchlorate discharge from plant 
exceeding concentrations. 

planned for submittal in 
October 2013 will 

USACE State/ VS'EPA 
October 

2013 
No Yes 

address t11is issue 
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6 LHAAP-49 FORMER ACID STORAGE AREA 

6.1 Site Chronology 

Significant events relevant to LHAAP-49 arc presented in Table 6-1. 

Table 6-1: Chronology of Site Events for LHAAP-49 

Event Date 

Use of LHAAP-49 for fonnularion and storage ofacids and acid mixrure. 1942 to 1945 

lnstollotion RFA reviewed all sites ot LHAAP and assigned numbers to identify them. 

LHAAP placed on NPL. 

April 8, 1988 

August 29, 1990 

RCRA Pan B Permit signed, February, 1992 

lnitia I investigation including Pbase fl I R1 to identify potential site contamination at 
LHAAP-49. 

1998-2000 

Final RI Report Addendum for the Group 2 Sites RL Report. Site 49. February 2002 

Additional soil sampling focused prirnadly on lead and mercury comamination. 2002-2004 

Additional groundwater sampling to address metals and nitrate/nitrite contamination in 
groundwater. 

2005-2009 

Final Site Evaluation Report recommending No Action Alternative for LHAAP-49. June 2009 

Final ROD for LHAAP-49. September, 2010 

6.2 History of Contamination 

Figure 2-1 shows the location of LHAAP-49. This site is known as the fonner Acid Storage 
Area or the Acid Area, and is one of seven sites designated as the Group 2 sites at LHAAP The 
Acid Area was used from 1942 to 1945 for formulation and storage of acids and acid mixtures in 
support of TNT production during World War TI. Nitric acid and sulfuric acids were 
manufactured and handled in large quantities in this area. The site is currently wooded and 
grassy with the exception of two concrete buildings, numerous bui lding foundations, and several 
concrete saddles and platforms previously used for the support of aboveground storage tanks. 
There are no known process releases that took place at LHAAP-49; however, spills could have 
occurred around the tanks, lines, or bui ldings. The original sources of contamination at LHAAP­
49 probably included the buildings, piping, and tanks that were associated with on-site 
operations for the formulation. transfer. and storage of acids. These features may have included 
some components that were manufactured using lead or installed using lead-based solder. The 
floors of some buildings were reportedly covered witb lead sheeting (Plexus Scientific Corp. 
[Plexus] 2005). It is also possible that some of the facilities at LHAAP-49 included 
instrumentation (e.g., pressure gauges, thermometers) that contained mercury that was spilled 
during operations or demol ition. The structures, tanks, piping, and equipment at LHAAP-49 have 
been removed with the exception of concrete foundations/saddles and t\.vo buildjng shells. No 
known contaminant sources currently remain at the site. (Shaw 2009a). 

6.3 Initial Response 

As part of the IRP, the U.S Army began an enviromnental investigation in 1976 at LHAAP 
followed by a record search in 1980, contamination survey in 1982, and RFl in 1988. 
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la addition to the installation-wide investigations, s1te-specjfic investigations were conducted in 
a phased approach between 1998 and 2009, to identify potential site contamination at LHAAP­
49. Media investigated included soil, sediment, surface water, and groundwater. The initial 
investigations included a Phase ill RI in 1998 and a field investigation in 2000. The results of 
these investigations are summarized in the Final RJ Report Addendum - Group 2 Sites (Jacobs 
2002c). During these 1998 and 2000 investigations, elevated levels of metals, including lead and 
mercury, were detected i11 soi l. There were also scattered detections of low concentrations of 
pesticides, polychlorinated biphenyl, TCDDs, and one YOC (MC, a common laboratory 
contaminant) within the soil at LHAAP-49. Jn groundwater, antimony, arsenic, chromium, 
selenium, and nitrate/nitrite were detected above their MCLs in one or more samples. The 
BHHRA (Jacobs 2002a) was perfonned using the data presented in the Group 2 R1 (Jacobs 
2002c). The BHHRA identified metals as COPCs for soil and groundwater at LHAAP-49. 

Further investigations were conducted after the BHHRA was completed. These investigations 
included sampling (2 surface soil samples) by the USFWS (USACE 2005) in 2002, sampling by 
the USACE (13 surface soil samples) in 2004, and sampling by Shaw (22 soi ls samples, 4 
sediment samples, and l surface water sample) in 2004 (Shaw 2009a). The above soil 
investigations aner the BHHRA focused on two metals with elevated concentrations, -lead and 
mercury. 

Additional groundwater sampling was conducted in May 2005: October 2007; October and 
December 2008; and Febrnary, April , and May 2009 to address concerns about metals and 
nitrate/nitrite concentrations in groundwater that sometimes exceed MCLs. The sampling effort 
included four DPT borings, installing five monitoring we lls, and collecting 14 gr0tmdwater 
samples. The results were presented in the Site Evaluation Report (Shaw 2009a). Evaluation of 
these results, together with the 1998 and 2000 groundwater results, demonstrated that the 
occurrences of metals and nitrate/nitrite above their MCLs were not issues that require further 
action at the site (Shaw 2009a). 

Two soil sample locations at LHAAP-49 had mercury concentrations that were markedly higher 
than mercury concentrations from samples elsewhere within LHAAP-49. In 2008, a voluntary 
soil removal was conducted by Shaw E&l, a contractor, to address TCEQ hotspot concerns. This 
effort was conducted without U.S. Anny input and outside the RfFS decision process. Shaw 
removed soil iu the vicinity of these two sample locations to a depth of 1.0 feet bgs and 
back:fiUed the area with clean soi l. In September 2010, EPA and USFWS collected additional 
soil samples at the two sample locations to confirm the absolute removal of the mercury 
impacted soil. The results indicated that any remaining mercury concentrations were low, at or 
below 27 ug/kg. 

6.4 Basis for Taking Action 

The No Action Alternative decision for LHAAP-49 was based on the RJ (Jacobs 2002c), 
additional investigation data, BBHRA (Jacobs 2002b), and BERA (Shaw 2007c). The BHHRA 
was performed using data from t11e RI (Jacobs 2002c). Since that investigation, additional 
samples have been collected and analyzed by USFWS, USACE, and Shaw (USACE 2005; Shaw 
2009a). Subsequently, a site evaluation, induding an additional risk assessment, was performed 
to determine the impact ofadditional analytical results from field investigations in 2002 through 
2004. It was detennined that the new data do not cause the exposure concentrations to increase 
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(Shaw 2009a). The BHHRA results for a hypothetical future maintenance worker exposure to 
soil/groundwater under an industrial setting are summarized below. 

Soil: The cancer risk (2.5 x l o-6
) and the non-cancer hazard ( <l) are within acceptable limjts 

established by the USEPA ( I >< I o·6 to 1 x l 04 for cancer risk and 1 for non-cancer hazard). The 
COPCs identified were lead, mercury, and vanadium. 

Groundwater: The cancer risk ( l x I 04
) equals the upper value of the acceptable risk range (I x 

lo-6 to 1 x 104 ) . Tbe estimated non-cancer hazard index (HI) of 2 exceeds the acceptable level 
(I), though no individual COPC had a H1 greater than l. TCDD exposure through the dermal 
pathway was responsible for elevating tbe cancer risk to the upper limit of the acceptable range, 
even though the risk is still acceptable. The contributors to the non-cancer H1 of 2 for 
groundwater were manganese (28%), strorntium (27%), nickel (22%), antimony (16%), and 
thallium (7%). 

The groundwater results were compared to MCLs, which are specified as cleanup goals for 
groundwater (TCEQ 1998 and 2006). because the HI indicated the need for additional 
consideration of the groundwater. Several chemicals, including some that contribute to the HI, 
bad occasional MCL exceedances. These are antimony, arsenic, chromium, nitrate/nitrite, and 
selenium. These COPCs were evaluated in the Site Evaluation Report (Shaw 2009a) with the 
following findings: 

• 	 Antimony was not detected above its MCL in recent sampling events, which used low 
flow sampling techniques. 

• 	 Arsenic and selenjum are naturally occurring under local groundwater conditions. 

• 	 Chromium exceedances were observed in two wells. Bxceedance from one well was not 
repeated in subsequent low t1ow sampling. The remaining exceedances were observed at 
a well with stainless steel well screen. A PVC well was installed nearby, and the 
chromium results were well below the MCL This demonstrated that the elevated 
chromium was associated with leaching of metals from the stainless steel well screen 

The potential for contamination to migrate from soil to groundwater was also evaluated (Shaw 
2009a). There are no lead, mercury, or vanadium concerns in the groundwater. Vertical 
migration of the chemicals witl1 the most elevated concentrations in soil (lead and mercury) was 
also examined using a computer model (VLEACH). The results demonstrated that these 
chemicals would not adversely impact groundwater. 

Based on the above considerations, no COCs were identified for the groundwater at LHAAP-49. 

The ecological risk for LHAAP-49 was addressed under the Industrial Sub-Area in the BERA 
(Shaw 2007c). The BERA concluded that no chemicals exceeded ecological thresholds of 
concern in the Industrial Sub Area. Therefore, no action is needed at LHAAP-49 for protection 
ofecological receptors. 

Because hazardous substances, pollutants, or contaminants remain at the site above levels that 
al low for unlim.ited use and unrestricted exposure, a Five-Year Review is being conducted every 
five years to ensure protection of human health and the environment under CERCLA §121(c), 
U.S. Code (U.S.C.) Title 42 §962l(c). 
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6.5 Remedial Actions 

6.5.1 Regulatory Basis for Action 

The ROD (Shaw 20 I Ob) documenting the No Action Alternative remedy for LHAAP-49 was 
issued by lhe U.S. Anny, the lead agency for the installation. USEPA (Region 6) and the TCEQ 
are the regulatory agencies provicbng technicaJ support, project review and comment, and 
oversight of the U.S. Army cleanup program. The risk evaluation conducted for LHAAP-49 
determined that the site is suitable for nonresidential use. The USEPA and TCEQ concur with 
the selected No Action Alternative decisio-n. The decision was based on the Administrative 
Record file for this site, including the BHHRA and RI Reports (Jacobs 2002a and c), the Final 
Site Evaluation Report (Shaw 2009a). the BERA report (Shaw 2007c), the Proposed Plan (U.S. 
Am1y 2010), and other related documents contained in the Administrative Record for site 
LHAAP-49. 

The decision was chosen in accordance with CERCLA, as amended by SARA of 1986, and to 
the extent practi<.:abk, the NCP. 

6.5.2 Remedial Action Objectives 

There are no COCs identified for soil or groundwater: therefore, RAOs do not apply. 

6.5.3 Remedy Description 

No Action Alternative except for periodic Five-Year Reviews. 

6.5.4 Remedy Implementation 

A SJ occurred in January 20 l3 to support the Five-Year Review. 

6.6 Compliance Monitoring 

Compliance monitoring consists of the Five-Year Review activities. Because contaminants 
remain at LHAAP-49 above levels that allow for unl imited use and unrestricted exposure, a 
Five-Year Review is condu_cted every five years to ensure protection of human health and the 
environment under CERCLA § 12l(c), U.S. Code (U.S.C.) Title 42 §962l(c). 

6.7 Systems Operations and Maintenance 

None required. 

6.8 Progress Since the Last Five Year Review 

This is the first Five-Year Review for LHAAP-49. 

6.8.1 Previous Protectiveness Statements and Recommended Action 

Not Applicable. 

6.8.2 Status of Ongoing Activities 

None, except Five-Year Review. The LHAAP-49 risk evaluation, which was based on the 
reasonably anticipated future use as a nationaJ wildlife refuge, does not address unrestricted use. 
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A notification was recorded in Harrison County records stating that the site 1s suitable for 
nonre,sidential use in accordance with TAC Title 30 §335.566. 

6.9 Five-Year Review Component 

6.9.1 Administrative Review 

The LI-IAAP Five-Year Review team was led by Dave Wacker (AECOM), who serves as 
AECOM Project Manager for LHAAP. The overall tean1 was composed of tbe members listed in 
Table 6-2. 

Table 6-2: Five-Year Review Team 

AECOM 

Project Manager: Dave Wacker 

Seruor Engineer: Naseem Hasan, P.E. 

Chemist: Celia Flores 

Senior Review: Anne Lewis-Russ, Ph.D. 

Senior Risk Assessor: Rotha Randall 

Senior ARAR Assessor: Ruth Hammervold 

LHAAP Site Manager~ Rose Zeiler 

USACE Project Engineer: Aaron Williams 

TCEQ Remedial Project Manager: April Palmie 

USEPA Remedial Project Manager, Rieb Mayer, P.G. 

USFWS Paul Bruckwicki 

RAB RAB Co-Chair: Paul Foltlme 

RAB 
RAB Co Chair: Judith Johnson 

RAB Member: Richard LeTourneau 

The review included the following activities: 

• Review ofrelevant documents 

• Sis 

• Local interviews 

• Community involvement. 

The Five-Year Review was conducted in accordance with the USEPA Comprehensive Five-Year 
Review Guidance (USEPA 200 I). Because contaminants remain at LHAAP-49 above levels that 
allow for unlimited use and unrestricted exposure, a Five-Year Review is conducted every five 
years to ensure protection of human health and the environment under CERCLA §121 (c), U.S. 
Code (U.S.C.) Title 42 §962 1(c). The purpose of tl1e Five-Year Review is to determine whether 
the nonresidential use assumption of the no action decision remains in place. This Five-Year 
Review report documents any deficiencies identified and recommends specific actions to ensure 
that the no action decision remains protective. 

6.9.2 Community Involvement 

Community notification was accomplished via interviews and publishing a notice in the local 
paper. The public notice was published in the Marshall News Messenger on December 14, 2012. 
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When the Five-Year Review report is finalized, another notice will be published to indicate that 
the report will be available to the public at the Marshall Public Library (300 South Alamo 
Boulevard in Marshall, Texas 75670). The public notice is presented in Appendix B. 

6.9.3 Document Review 

This Five-Year Review consists of a review of relevant documents, including ROD, RI, risk 
assessments, and site evaluation report. The list of documents reviewed is provided in Appendix 
GI. 

6.9.4 Site Inspection 

Representatives of the USEPA, the TCEQ, the U.S. Army and AECOM carried out inspection at 
LHAAP-49 on January 8, 2013. The purpose of the inspection was to objectively assess the 
effectiveness of the nonresidential use notification at this site. During the site visit, a Five-Year 
Review SI checklist was completed to document the status of LHAAP-49 (Appendix G3). 
Weather was cloudy and the temperature ranged between low and high 50s (°F) at the time of the 
SI. Photographs of tbe site visit are presented in Appendix G4. 

A summary of the SI results foillows. No issues regarding land use were observed at LHAAP-49. 

6.9.5 Interview Summary 

Completed interview summary forms are presented in Appendix I. 

6.10 Technical Assessment 

This No Act1on Alternative site has no remedy. The five year review is implemented to confinn 
that the land use assumptions which fom1ed the basis of the risk evaluation remain in place. It is 
recorded in the Han-ison County office in accordance witb 30 TAC 335.566 stating that the land 
is intended as a national wiJdlife refuge consistent with industrial or recreational activities and is 
suitable for non-residential use. The site is pending transfer to USFWS for incorporation into the 
Caddo Lake National Wildlife Refuge. 

6.11 Protectiveness Summary 

The No Action Alternative at LHAAP-49 is protective of human health and the environment 
because the risk evaluation conducted determined that the site is suitable for non-residential use 
and compatible with anticipated future land use as a national wildl ife refuge.. 

6-6 



Final 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant, Karnack, Texas May 2014 

7 FORMER PISTOL RANGE (LHAAP._QQ4-R-01) 

7 .1 Site Chronology 

Significant events relevant to the former Pistol Range are presented in Table 7-1. 

Table 7-1: Chronology of S ite Events for former Pistol Range 

Event 

Fonner Pistol Range established for small target practice and qualifying tests. 

Installation RF A reviewed all Sites at LHAAP and assigned numbers cun-ently In use to 
identify tl1em. 

LHAAP placed on NPL. 

LHAAP, Texas Water Commis.sion (later TNRCC and now TCEQ), and USEPA enter 
into a CERCLA Section 120 Agreement for remedial activities at LHAAP, refeITed to as 
the FFA. 

RCRA Pan B Permit signed. 

A few soil samples collected from the Former Pistol Range. 

Pistol Range officially closed by the U.S. Anny. 

Comprehensive site investigation at the Former Pistol Range. 

Non-time critical removal action at the Former Pistol Range. 

Final Engineering Evaluation/Cost Analysis (EE/CA) Report. 

Final Proposed Plan for the Former Pistol Range. 

Final ROD, Fom1er Pistol Range. 

Date 

1950-2004 

April 8, 1988 

August 29. 1990 

December 30.1991 

February, 1992 

1995 

2005 

2006-2007 

2009 

January 20 I 0 

January 20 I 0 

August 20 10 

7 .2 History of Contamination 

Figure 2-1 shows the location of the fonner Pistol Range. The Pistol Range at LHAAP was 
established before 1954 and is lrnown to have been used by LHAAP securi ty personnel for small 
anns target practice and qualifying tests. The range was designated as an active/inactive (A/I) 
range during the U.S. Anny range inventory process, w hich culminated in the LHAAP A/I 
Range Inventory conducted in March 2001 by the U.S. Anny Materiel Command. The reason for 
the All classification was that tbe range was being used once a year by contract security for 
qualification/certificatjon. The Pistol Range was used through 2003 and into 2004 for qualifying 
and recertification by security guards. The Pistol Range was officially closed by U.S. Army in 
2005. 

According to the Draft Historical Records Review for Other Than Operational Ranges at 
LHAAP, l June 2004, the Pistol Range was a small anns range. The Final Environmental Site 
Assessment, Phase I and fl Report, Production Al'eas, Longhorn Army Ammunition Plant (Plexus 
2005) provides a summary of historical aerial photographs and notes the Pistol Range is present 
in photographs from 1954 and l 955. Jn the 200 I inventory, the size was indicated as 0.15 acres, 
which is an area approximately equivalent to the northeastern portion of the range from the firing 
line to the target embankment. There is no visual evidence or historical record of the Pistol 
Range being used as anyth ing other than a small am1s firing range (Shaw 2009b). 
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7 .3 Initial Response 

The Pistol Range itself was first investigated in 1995, when a few soil samples were collected. A 
comprehensive investigation of the site was conducted in 2006 and 2007 (Shaw 2009b). 
Evaluation of the data collected in tbose investigations showed that lead contamination in surface 
and near surface soil was the only environmental concern at the site. A non-time critical removal 
action was implemented at the fonner Pistol Range in 2009 to address a potential threat to public 
health through exposure to high levels of lead in soil. The potential threat was eliminated through 
soil removal. Soi l with lead concentrations exceeding 1,000 milligrams per kilograms (mg/kg) 
was excavated and disposed of offsite (Shaw 2009b). 

7.4 Basis for Taking Action 

To evaluate potential human health issues at the funner Pistol Range, the soil analytical results 
for arsenic, copper> lead, nickel, and zinc were compared to their respective Soil/ Air and 
fngestion Standard for industrial (SAI-Tnd ) and Groundwater Medium-Specific Concentration 
for Industrial Use (GW-Ind) values. For arsenic, copper. nickel , and zinc, no result exceeded the 
SAi-Ind. However, at three of the sampling locations at or near the target embankment at tbe 
eastern end of the former Pistol Range, soil was found to contain lead concentrations that 
exceeded the SAi-Ind for total lead ( 1,000 mg/kg). The soil containfog lead at concentrations that 
exceeded the SAl-lnd was excavated and disposed of offsite (soil removal was verified via 
confirmation sampling) (Shaw 2009b)., Because some soil results in the 2006 and 2007 
investigations exceeded the groundwater protection value for the industrial scenario, the 
potential for lead contamination to leach to groundwater was also evaluated .. The limited 
extent of vertical migration of lead through the soi l, the Jack of observed lead contamination 
in the groundwater, and the lack of a modeled impact to groundwater as determined by vertical 
transport modeling demonstrated that contamination of the groundwater was not a current or 
potential future problem (Shaw 2009b). The results of the 2006 and 2007 investigations also 
demonstrated that sediment and surface water are not impacted by the site (Shaw 2009b). In 
addi tion, the BERA did not find lead or the chemicals detected in the so il at the former Pistol 
range to be of ecological concern (Shaw 2007c). As a result, no RA is necessary to ensure 
protection of human health and tbe environment under the industrial land use scenario. Because 
hazardous substances, pollutants, or contaminants remain al the site above levels that allow for 
unlimited use and unrestricted exposure, a Five-Year Review is being conducted every five years 
to ensure protection of human health and the environment under CERCLA §12l(c), 42 U.S.C. 
§9621 (c). 

7 .5 Remedial Actions 

7.5.1 Regulatory Basis for Action 

The ROD documenting the NF A decision for the former Pistol Range was issued on August 
20 10. The decision was based on the Administrative Record for this site, including the Final 
Engineering Evaluation/Cost Analysis (EE/CA) (Shaw 2009b), Final Action Memorandum 
(Shaw 2009c), Final Completion Report (Shaw 2010), BERA (Shaw 2007c), and Final Proposed 
Plan (U.S. Anny 2010). 
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The ROD was issued by the U.S. Anny, who is the lead agency for this installation. USEPA 
(Region 6) and the TCEQ are the regulatory agencies providing technical support, project review 
and comment, and oversight of the U.S. Anny cleanup program. The US EPA and TCEQ concur 
with the selected NFA decision. 

The decision was made in accordance with CERCLA. as amended by SARA, and, to the extent 
practicable, the NCP. 

7.5.2 Remedial Action Objectives 

Tbis is a NF A site; RA Os do nut apply. 

7 .5.3 Remedy Description 

No Action AJ temati ve except for periodic five year reviews. 

7.5.4 Remedy Implementation 

A SI occurred in January 2013 to support the Five-Year Review. 

7.6 Compliance Monitoring 

Because contaminants remain at fonner Pistol Range above levels that allow for unlimited use 
and unrestricted exposure, a Five-Year Review is conducted every five years to ensure protection 
of human health and the environment under CERCLA § 121 (c), U.S. Code (U.S.C.) Title 42 
§9621 (c). 

7. 7 Systems Operations and Maintenance 

Not applicable. 

7.8 Progress Since the Last Five Year Review 

This is the first Five-Year Review for the former Pistol Range. 

7.8.1 Previous Protectiveness Statements and Recommended Actions 

Not applicable 

7.8.2 Status of Ongoing Activities 

None, except Five-Year Review. The fom1er Pistol Range risk evaluation, which was based on 
the reasonably anticipated futltre use as a national wildlife refuge, does not address unrestricted 
use. A notification was recorded in Harrison County records stating that the site is suitable for 
nonresidential use in accordance with TAC Title 30 §335.566. 

7.9 Five-Year Review Component 

7.9.1 Administrative Review 

The LHAAP Five-Year Review team was led by Dave Wacker (AECOM), who serves as 
AECOM Project Manager for LHAAP. The overall team was composed of the members listed in 
Table 7-2. 
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Table 7-2: Five-Year Review Team 

AECOM 

Project Manager: Dave Wacker, P.E. 

Senior Engineer: Naseem Hasan. P.E. 

Chemist: Celia Flores 
Senior Review: Aune Lewis-Russ, Pb.D. 

Senior Risk Assessor: Rotha Randall 

Senior ARAR Assessor: Ruth Hammervold 

LHAAP Site Managec Rose Zeiler 

TCEQ Remedial Project Manager: April Palmie 

USEPA Remedial Project Manager, Rich Mayer, P.G. 

USFWS Paul Brnckwicki 

RAB RAB Co-Chair: PauJ Fortune 

RAB 
RAB Co Chair: Judith Johnson 

RAB Member: Richard LeTourneau 

The review included the following activities: 

• Review of relevant documents 

• Sis 

• Local intervi,ews 

• Community involvement. 

The Five-Year Review was conducted in accordance with the USEPA Comprehensive Five-Year 
Review Guidance (USEPA 2001). Because contaminants remain at LHAAP-49 above levels that 
allow for unlimited use and unrestricted exposure, a Five-Year Review is conducted every five 
years to ensure protection of hwnan health and the environment under CERCLA §121 (c), U.S. 
Code (U.S.C.) Title 42 §9621 (c) The pltrpose of the Five~Year Review is to detennine whether 
the nonresidential use assumption of the no action decision remains in-place. This Five-Year 
Review report documents any deficiencies identified and recommends specific actions to ensure 
that the no action decision remains protective. 

7.9.2 Community Involvement 

Community notification was accomplished via interviews and publishing a notice in the local 
paper. The public notice was published in the Marshall News Messenger on December 14, 2012. 
When the Five-Year Review report is finalized, another notice will be published to indicate that 
the report will be available to the public at the Marshall Public Library (300 South Alamo 
Boulevard in Marshall, Texas 75670). The public notice is presented in Appendix B. 

7.9.3 Document Review 

This Five-Year Review consists of a review of relevant documents including the ROD and 
EE/CA Report. The list of documents reviewed 'is provided in Appendix H l. 
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7 .9.4 Site Inspection 

Representatives of the USEPA, lhe TCEQ, U.S. Anny, and AECOM carried out an inspection at 
the Pistol Range on January 8, 2013. The purpose of the inspection was to objectively assess 
whether site conditions are consistent with those mandated by the ROD. The inspection team 
included Dave Wacker, Gretchen McDonnell, and David Gammans. During the site visit, a 
Five-Year Review SI checkJist was completed to document the status of Pistol Range (Appendix 
H2). Weather was clear and the temperature ranged between high 50s and low 60s (°F) at the 
time of the ST. Photographs of the site visit are presented in Appendix H3. 

A summary of the SI is as follows. The site was observed to have limited access with a gated 
dirt road and a few signs. No stgnificant issues were identified during the SI. 

7.9.5 Interview Summary 

Completed interview summary fom1s are presented in Appendix I. 

7.10 Technical Assessment 

The remedy is NFA. The only costs are the Five-Year Reviews. 

7 .11 Protectiveness Summary 

The NF A at the former Pistol Range is protective of human health and the environment because 
the earlier non-time-critical removal action made the site fu lly compatible with the anticipated 
land use as a national wildl ife refuge. 
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8 NEXT REVIEW 

The next Five-Year Review for LHAAP Sites LHAAP-12, LHAAP- 16, and LHAAP-18!24 is 
required by 201 8, and will constitute the fourth Five-Year Review for these sites. The next Five­
Year Review for Ll-l.AAP Sites LHAAP-49 and the Pistol Range is required by 2018, and will 
constitute tbe second Five-Year Review for these sites. The first Five-Year Review for LHAAP 
Sites LHAAP-37, LHAAP-46, LHAAP-50, LHAAP-58, and LHAAP-67 is required by 2018. 
The ROD and RAWP issuance dates for the LHAAP-37, LHAAP-46, LHAAP-50, LHAAP-58, 
and LHAAP-67 are listed below. 

Site ROD Issuance Date Fina l RAWP Issuance Date Status 

LHAAP-37 June 20 I 0 June 20 13 

LHAAP-46 September 2010 March 2013 

LHAAP-50 September 2010 June 2013 

LHAAP-58 September 20 I 0 August 1013 

LHAAP-67 JW1e2010 March2013 
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PUBLIC NOTICE 

THE UNITED STATES ARMY IS BEGINNING A COMPREHENSIVE 


ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT 

FIVE YEAR REVIEW FOR SIX SITES AT 


THE FORMER LONGHORN ARMY AMMUNITION PLANT IN KARNACK, TEXAS 


The U. S. Almy 1s the lead agency for environmental response actions at the fo'Tller Longhorn Almy 
Ammunition Plant (LHAAP) located in Kamack, TX. The Comprehensive Environmental Response , 
Compensation. and Liability Act (CERCLA) requires the lead agency to review the status of sites closed 
to industrial standards orwhere interim remedies are in place to ensure the clean-up is still protective of 
human health and the environment. In partnership with Texas Commission on Environmental Quality and 
the U.S. Environmental Protection Agency Region 6, the U.S. Army is beginning a Five Year Review for 
six LHAAP sites: LHAAP-12, LHAAP-16, LHAAP-18, LHAAP-24, LHAAP-49 and a former Pistol Range 
(LHAAP-004-R-01 ). A brief description of each site is below. 

LHAAP-12 is a 7 acre inactive landfill that was used for disposal of non-hazardous industrial wastes. The 
landfill was closed in 1994 and a cap was constructed over the landfill as part of Interim Remedial Action 
(IRA) in 1998. The landfill cap is the final action planned for soil at LHAAP- 12. Groundwater contamina­
tion 1s also present at LHAAP-12. Trichloroethane (TCE, an Industrial solvent) is the pnmary contami­
nant. The final remedy consis1ing of land use controls (LUCs) and monitored natural attenuation {MNA) 
1s in place to address groundwater contamination. 

LHAAP-16 is a 20 acre inactive landfill originally established in the 1940s and used for the disposal of 
solid and Industrial wastes until the 1980s when disposal activities were terminated. A landfill cap was 
constructed over the landfill contents in 1998 and LUCs are currently in place. A groundwater extraction 
system was voluntarily installed by the U.S. Almy In 1996 and 1997 to prevent the groundwater plume 
from migrating to near-by Harrison Bayou. The extraction system has now been operating for over 15 
years. I he landl1ll cap 1s the final actJon planned tor soil at LHAAP-16. Groundwater contaminants 
include TCE, other volatile organic compounds and perchlorate. The final remedy for LHAAP-16 was 
established In the Record of Decision (ROD) issued In September 2011 . The final selected remedy 
includes maintenance of the existing cap, enhanced LUCs, enhanced in-situ bioremediation in a target 
area. biobarriers, and MNA. This work is planned for completion In 2013. 

LHAAP-49 is known as the former Acid Storage Area. Nitric acid and sulfuric acid were manufactured 
and handled in large quantities in this area_There are no known process releases that took place at 
LHAAP-49. The 11sk evaluation curn.Jucted for LHAAP-49 deterrni11ed that the ~•le is suitable for nonresi­
dential use with Five Year Reviews required. Based on the ROD issued on August 2010. no other action 
is necessary at LHAAP-49 to p rotect public health or the environment. 

LHAAP-18 and LHAAP-24 are the former Burning Ground (No.3) and an Unlined Evaporation Pond. The 
three-acre Unlined Evaporation Pond was constructed in 1963 within Burning Ground No. 3 (total of34.5 
acres), and was closed in 1985 by removing waste and capping. In May 1995 an Interim Remedial Action 
- Record of Decision was signed requiring Soil Remediation and Groundwater Extraction and Treatment. 
In 1997, a soil removal action was completed and a Groundwater Treatment Plant (GWTP), with approxi­
mately 5,000 feet of groundwater interception and collection trenches, was installed and began opera­
tion. COCs include metals, VOCs and perchlorate. Fluidized Bed Reactor Treatment for perchlorate 
began at the GWTP in 2001. Final remedies for Sites LHAAP-18 and LHAAP-24 are currently under 
development as part of a Feasibility Study leading to a final clean-up remedy planned for 2013. 

LHAAP-004-R-01 , a former plstol range is located in the southeastern portion of LHAAP and covers an 
area of approximately 0 .4 acr.es. The area was used by base security personnel as early as the 1950s 
and lntermitlently through ?004 as a small arms firing rangA ThA targP.t s:irea was a ratural, wooded slopP. 
at the eastern side of the site. Soil with contamination above industrial cleanup levels was excavated and 
disposed off site during a 2009 removal action. No further action is planned for the site. 

The Five Year Review of these sites will be conducted to ensure that response actions and final recom­
mendations remain protective of human health and the environment. The U.S. Army will also conduct 
community involvement activities, including this notice, as well as a follow-on notice when the Five Year 
Review report ts available for review by the public, and updates provided at quarterly Restoration 
Advisory Board meetings planned for January, April and July, 2013. 

To facilitate public partlcipation. the U.S.Army will also make the Draft Five-Year Review Report available 
for public review at the Marshall Public Library, 300 S. Alamo Blvd, Marshall, TX, 75670. To request an 
email copy of the document or to provide comments on the Five-Year Review repon, please contact: Ms. 
Rose Zeiler, Ph .D., at 479-635-0110 or by emailalrose.zeiler@us.army.mil. 

For further information 
call or email: 

Rose Zeiler, Ph.D. US Army Corps
479-635-0 710 of Engineers e 
rose.zeiler@us.army.mil Tulsa District 
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Appendix C - Applicable or Relevant Appropriate Requirements 

Section 121 (d)(J) of the Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA} of 1980 specifies that remedial actions for cleanup of hazardous substances must 

comp! y with requirements or standards under federal or more stringent state envirornnental 1.aws 
and regulations that are applicable or relevant and appropriate to the hazardous substances or 

particular circumstances at a site or obtain a waiver. Inherent in the interpretation of applicable 
or relevant and appropriate requirements (ARARs) is the assumption that protection of human 

health and the environment is ensured. U nder CERCLA Section I21 (e), on-site remedial 

response actions need only comply with the substantive requirements of a regulation and not the 
administrative requirements. 

If the selected remedial action results in the hazardous substance pollutant or contaminant 
remaining above levels for unlimjted use, a review is required every five years ( 40 CFR Part 

300.430(f)(4)9ii). The Longhorn Anny Ammunition Plant (LHAAP) consists of the following 

sites subject to this Five-Year Review: 

• Site 12 Landfi ll 

• Site 16 Landfi ll 

• Site 18/24 Unlined Evaporation Pond 

The National Contingency Plan requires that the requirements applicable to a release or remedial 

action that specifically address a hazardous substance. pollutant, contaminant, remedial action, 

location or other circumstance be identified ( 40 CFR Part 300.400(g)(l ). ARARs include only 

federal and state e~uviromnental laws/regulations and do not include occupational safety 

regulations. Appl icable requirements are the environmental requirements that specifically 

address the circumstance at a CERCLA site (40 CFR 300.5): that is. if they directl y and fully 
address the situation at the site. Relevant and appropriate requirements are the environmental 

requirements that address the cjrcumstance sufficiently similar to those at tbe site. A relevant 

and appropriate requirement must be complied with to the same extent as the applicable 
requirement. Non-promulgated federal or state advisories or gujdance may be identified as to­

be-considered (TBC) guidance. TBCs may be cons idered and used where necessary Lo ensure 

protectiveness. 

This appendix docw11ents the federal and state chemical-, location-, and action-specific ARARs, 

as well as TBC guidance for the remediation of the above sites as specified in the applicable 

decision document for sites LHAAP-12, LI-IAAP-16, and LHAAP-1 8/24. 



Table C-1: Chemical-Specific ARARs 

Sites 12 and 18/24 


Source 
Standard, Requirement, 
C riteria or Limitation 

Scope ARAR/TBC Status Requirement/Action 

Texas MSCs for 

nonresidential exposure 
30 TAC 335,559(d)(2) Site 12 

Relevant and appropriate tbr indttstrial 
worker exnosure to 12rou11dw:ucr, 

Establishes f,'TOundwarer MSCs (GW-lnd) ifa federal MCL has not been 
nromultoated. 

RCRA hazardous waste 40CFR261 Site 18/24 Relevant and appropriate 
Metals ar1d other trcamtcnt mateirats that Me hazardous wastes will be rnanaged 
in accordnace with rCRA 

Early IRA ROD Discharge 
Criteria 

Sec Table 2 of IRA ROD, 
Early lnterim Action a1 

Burning Grounds 3, Army, 

Moy 1995 

Site I ~/24 
Relevant and apporpriate for water 
discharged From the plant to Harrison Bayou 

following rrcarmcni. 

Comparison table for analytical data ro t.'nable monitoring ofquality of water 
rcnrrned to Harrison Bayou. 

CfR · Code or F<.Jcml R<J!lllations 

MC1. • Maxmium Contaminant l..cvd 

MSC· Mcdium-spcctfi~ tont<:nlr~UoJl.' 

Ti\( , I exns J\dmini~lrntivc Ct><k 

USC -I'""'"'' Stnt<-s Cl>dc 
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Table C-2: Location-Specific ARARs 

Sites 12, 16, and 18124 


So11rce. 
Standnrd, Requirement, 

Cr-iteria or LimitlltiOn 
Sco11e ARARITBC Status Rec1uire.mcnt/Action 

N•Hi(>Dlll H1storic 
Preservation Act of 1966 
and Texas Preserva tion 
Tnis1 Fund 

36 CFR 60. 36 CFR 65 und 36 
CF'Rl:<OO 
13 TAC 16, 17 ami 25 

No known historic locations arc 
present at any of r.hc subject sites 
(Sltcs 12. 16,and 18./24) 

Applicable if remediation 
nc1.ivi1ics arc locntcd near 
historic locations. 

Current activities are nor. cXcpectcd 10 disturb any addltion:il land aHbougll Sire J8tZ4 may llavc future 
remedy acJ.ivilies tllar could be impacted. 

Any hlstork resource must be idcntiUcd _designated aud protected. 

Reslonitioa of 
gror.•ndwaler 

CFR JtiOA30(aH I)(iii)((}; Texas 
Water Code l6, J(r ! 

Site l!V14 AppliC<Jblc Texas groundwater rules requi1e restonuion ofconrnminated gro11ndw111er if IC3$iblc 

l'loodpluin Manngemcnt 
and Protection 

411 CFR'.?64.IR Si1c I<>. I R/24 
Applicable for activities loca Led 
11c-.ir the Jt\0-ycar flood plai~ or 

designated wetlands. 
Pu11 of the brundi ng gwuduw and l..HAAPJ 6 arc wilhin 1hc ItlO )'<;;" Ooodpb1in 

CFR • Code orfe~•r•I R<i;ublMJJIS 


T.~C - Tc.<•• Mmm\$lrollw C'o.!c 
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Table C-3: Action-Specific ARARs 

S~tes 12, 16, and 18/2.4 


I So urce 
Standartl, Requirc.mcut. 

Scope
Criteria or Limitation 

Nntional Pollution Discharge 40 CFR Pan 125 and 30 Siu:.s I i. 16. l8124
Elimimuion Svstc1u TAC 

Post Clos1uc Care Requirements tor 40 CFR 264..J Hl(b) nnd 
Slte'5 IJ and l6

Ha?ardous Waste Landfi ll s Jn TAC J35.174(b) 

Air Emissions (Pcm1it by Rule) 
JOTAC ll6(30TAC 

Si te 18/24
33$.565 and 335.566) 

ICWA 
40 CFR Pans 133 and 230 

Shes 12 and 16
and 33 CFR Parts 320-330 

ARAR/TBC Statu~ ll~'quircmc11t/Actiu11 

Applicable ifwater is discharged toa Discha.rgc.s to woicr> of the State must meet the NPD.ES requiromc111.S.
surface water bo<lv or wetland. 

Relevant and appropriate lo post closure 
Q,,11.er or operator must: 

under CERCLA oflandOlls containing 
• main!ain Lhc cffcctivcncss and imegri1yoflhc fmal cover including making repairs to Lile 
cap as necess:uy:

RCRA hazardous was10. Currcmly Sites 12 
• prevent nm-on und run-olT from er<\diJ1g or otherwise darnnging 1h c unal cover: and

and 16. 
• maimain and monitor a groundwater monitoring system. 

Releva nt and appropriate 
Air emissions from grouudwaer treatment process will be in accordance wi1rh JO TAC 116 
lnow Penni1 by Ruic). 

Releva nt and appropriate Applies to constnicrion or 3 fill in a wetlands area. 

Notes: 
ARAR -Applk ahlc ur Relc\'lllll and Approprii1k Ret1111n:"1<'1ls 

CFRCL1\ • Compr<hcnsi' "' Fu,~ro1t01c11rnl Re.<f")n>". t:o1npC11•utio11, <1t1d I iobili1y A<~ 

t:~ll - COJ<k o l'l-c.1"111 Rcgnlmlons 

C'WA - C!.;;111 w~,,,, /\01 

c-;-\\'l'J> · gruunJ~Hlf~r ln:Qlnu:nt pJnnt 

NPDF.S · Nutt(.mBl Pollut.:1111 Oisclrnrgt.• F.lim111.rJ1ion System 
RCRA • Rc"f•orcc Conwrvailon ~nd Rcco\<'1)' A~I 

k.OD - R<>.XJrd uf IJ<.,,,i.:i1>n 

TAC· r'e!Xa!-i Adrmni~tm1iveCode: 

TAC - '''beco°'<iJcred 
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Documents Reviewed for LHAAP-12 

Complete Environmental Service, Inc. , 2002. Final Report- Five-Year Review Report- for Sites 
18 & 24 (Burning Ground 3), Site 16 (Old Landfill), and Site I 2 (Sanitary Landfill) at the 
Longhorn Army AnununWon Plant (LHAAP) , Karnack, Texas, AR 2002 Vol 3 of 4 A, 
029146-029297, 2002_ l st-5yr_ reviewComplEnvService.pdf. August 

Jacobs, 2001 . Final Remedial Investigation Report, Group 2 Sites, Longhorn Army Ammunition 
Plant (LHAAP), Karnack, Tex.as, Apri l. 

Jacobs, 2002. Draft Final Feasibility Study for the Group 2 Sites (Sites 12. 17. 18124. 29. 32.and 
49), Longhorn Anny Ammunition Plant, Karnack, Texas, Prepared for the U.S. Army 
Corps ofEngineer. May. 

Jacobs, 2002. Final Report - Baseline Human Health and Screening Ecological Risk 
Assessment: - Volume I: Report, for Group 2 Sites, Sites 12, I 7. 18/24, 29, 32. 49, 
Harrison Bayou. and Caddo Lake, at the Longhorn Army Ammunition Plant (LHAAP). 
Karnack, Texas. AR 2002 Vol 3 of 4 B, 029298 - 029954, 2002-vol. 03 (of 04) 
JacobsBaseli neHlth.pdf. August. 

Plexus 	Scientific Corp., 2005. Environmental Site Assessment, Phase I and 11 Report, Final, 
Production Areas. Longhorn Army Ammunition Plant, Karnack, Texas. February. 

Shaw, 	 2004. Final Work Plan. Groundwater Data Gaps Investigation. Groups 2 and 4, 
longhorn Army Ammunition Plant. Karnack, Texas . February. 

Shaw, 2004. Screening-level Ecological Risk Evaluation for Site 12 Soil, Lor'lghorn Army 
Ammunition Plant. Karnack, Te.ms. September. 

Shaw, 2005. Final Feasibility Study, Site 12 Group 2, Longhorn Army Ammunition Plant, 
Karnack. Te.Yas. prepared for the U.S. Army Corps of Engineers, Tulsa District. January. 

Shaw, 	2005. Addendum to Final Feasibility Study. Site 12 Groitp 2, Longhorn Army 
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APPENDIX 02: Groundwater Eh.>\•atioo Maps 
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APPEi'\TDJX D3: Groundwater/Soil Concentration J\Ia11s 
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APPENDIX 1}4: Groundw!tter Time Trend Anal~•sis 
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Five-Year Review Site Inspection Checklist AECOM 
Longhorn Five-Year Review Report 2013 

FIVE-YEAR REVl EW SITE INSPECTION C HECKLIST 

lnfonnation may be completed by band and attached to the fi ve-year review report as supporting documentation of 
site starus. "N/A'' refers to "not applicable." 

I. SITE lNFORMATION 

Site Name: Longhorn Army Ammunition Plant 
Site: LHAAP-012 (Sru1itary Land.fill) 

Date of Inspection: Dec. 17, 2012 

Location and Region : Karnack, TX; EPA Region 6 EPA ID: TX6213820529 

Agency, office or company leading the five- year review; 
AECOM under contract to the U.S. Army 

Weather/temperature: 
Sun, Wann temperatures hi 50's to low 60' s °F. 

Remedy Includes: (Check aU that apply) 
[8l Landfill cover/conta inment 
[8l Access controls 
[8l Institutional controls 

D Ground water pump and treatment 

NA Surface water collection and treatment 
[8l Other ­ MNA 

Attachments: D Inspection team roster attached 
Inspection Team Members : David D . Gammans, 

D Site map attached 
Gretchen McDonnell, Dave Wacker 

n. TNTERVl EWS (Check all that apply) 

1. O&M Site Manager Title Date 
Name, Affiliation : Scott Beesinger O&M Site Mru1ager Dec. 20 2012 

Interviewed: 0 by mail 181 at office D by phone Phone no. (903)217-9954 
Problems, suggestions: l8J Report attached (Refer to Appendix J) 

2. O&M Staff Title Date 
Name. Affiliation: Ray Wagner O&M Staff Doc. 20 20 12 

Interviewed: 0 by mail [81 at office D by phone Phone no. (903)679~3448 

Problems, suggestions: 0 Report attacbed 
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JI . INTERVTEWS (continued) 

3. Local re.g ulatory authorities a nd res1>onse agencies ti.e.; State and Tribal offices, emergency response office, 
police department, office of public health or environ mental health. zoning office, recorder ofdeeds, or other 
city and county offices, etc.). Fill in all that apply. 

Agency 
Contact 

Name Title Date Phone no. 

Problems, suggestions: [81 Repo11 attached (Refer to Appendix 
I ) 

Agency 
Contact 

Name Title Date Phone no, 

Problems. suggestions: [81 Report attached (Refer to Appendix J) 

4. Other interviews (optional) [81 Report attached (Refer to Appendix I) 
1. 
2. 
3. 
4. 
5. 

ITI. ONSITE DOCUMl:NTS & RECORDS VERJFlED (Check all that appl y) 

1. O&M Documents 
l8] O&M Manual (see below) 

181 As~built drawiogs 

181 Maintenance logs 

Remarks: 

2. Site-Specific Health and Safety Plan 
[83 Contingency plan/emergency response plan 

Remarks: 

181 Readily available 
181 Readily available 

181 Readily available 

l8l Readily available 
181 Readily available 

181 Up to date 
181 Up to date 

181 Up to date 

C8.1 Up to date 
l8l Up to date 

D N/A 
D N/A 
O NIA 

0 N/A 
0 NIA 

2 
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Ill. ONSITll: DOCUMENTS & RECORDS VERJFIED (continued) 

3. O&M and OSHA Training Records 181 Readily available 181 Up to date 

Remarks: 

D NIA 

4. Permits and Service Agreements 
0 Air discharge permit 0 Readily available D Up to date 
0 Effluent discharge 0 Readily available D Up 10 dale 

D Waste disposal, POTW 0 Readily available D Up to date 

D Orher permits 0 Readily available D Up to date 

Remarks: 

181 N fA 

181 Nf A 

181 NIA 

181 N IA 

5. Gas Generation Records 0 Readily available 0 Up 10 date 
Remarks: 

181 NIA 

6. Settlement Monument Records 0 Readily available D Up to date 
Remarks: 

[81 NIA 

7. Ground Water Monitor ing Records 181 Readily available 181 Up to dare 

RemaJks: Aecom electronic database, monthly and guarterly regorts 
D N/A 

8. Leachate Extraction Records 0 Readily avajlable D Up to date 
Remiuks: 

181 NIA 

9. Discharge Compliance Records 

181 Air 181 Readily available 0 Up to date 
181 Water (effluent) 181 Readily available D Up to date 

D N/A 
D NIA 

Remarks: Monitorim? ger the 2007 Sam:gling and Anal;tsis Plan. GrOLmdwater Treaonent Plant and Well Fields 
(Shaw, 2007). Records maintained at GWTP _ Qua11erl:t_ Evaluation Regorts mainrained in Degartment of Arm;t, 
Administrative Record. 

10. Daily Access/Security Logs 181 Readily available 181 Up to date D NIA 
Remarks: Remar ks: Dailv Sign In Sbeet at Groundwater Treatment Plant Gated fence arou11d landfill 

gerimeter. Access road to Groundwater Treatment Plant is ~ated with code kev for entr:t. Warning s i!!:os 11osted at 
tbe gate and on gerlmeter fuilce. Log maintained for access. 

3 
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IV. O&M COSTS 

1. O&M Organization 
D State in-house 

D PRP in-house 

D Contractor for State 

D Contractor for PRP 
(gJ Other (Example: Contractor for U.S. Anny Corps ofEngineers) 

(Ple11se see 11ppropri11te sectio11i; fl/die Fi11e-Ye11t Review Rep11rt (2013) fur cost i11formlllio11) 

2. O&M Cost Records 
D Readily available D Up to date 
183 Funding mechauism/agreement in place 
Origiual O&M cost estimate 0 Break.down attached 

fotal annual cost by year for review period, ifavailable 

From to_ _ - ­ - D Breakdown attacbed 
Date Date Total cost 

From - to__ -- ­ 0 Breakdown attacbed 
Date Date Total cost 

From -
to___ -- ­ D Breakdown attached 

Dare Dace Total COSI 

From to___ -- ­ D Breakdown attached 
Date Dace Total COS! 

From -
lo_ __ - ­ 0 Breakdown attached 

Date Date Total cos1 

3. Una ntic.it>ated or UnusuaIJy High O&M Costs During Review Period 
Describe costs and reasons: 

l. 

2. 

3 . 

4. 

5. 

4 
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V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable D N/A 

A. Fencing 

I. Fencing damaged D Location shown 011 map ~ Gates sec.ure D NIA 
Remarks: Res.tricted Landfill Area fenced. Fencing Comglete Around Landfill Perimeter. Good to 

Excellent Cond.ition. No Bree-ehes in Barbed Wire. 

B. Other Access Restrictions 

l. Signs a nd other security measures 0 Location shown on map 0 N/A 
Remarks: Signage on feDcing and gate around landfill gerimeter. 

c. lnstitutiona l CootroJs 

1. Implementation and enforcement 
Site conditions imply !Cs not properly implemented D Yes ~ No 0 N/A 
Site conditions imply !Cs not being fully enforced 0 Yes ~ No D NIA 

Type of rnonito1ing (e.g •. self-reporting, drive by} Self-reporting, Drive by dUJiog most work days. 
Frequency 

Responsible pariy/agency U.S. Armv 
Contact 

Ms. Rose M. Zeiler (PhD) Site Manager NA {479)635-0 IJO --­ -­
Name Title Date Phone no. 

Reporting is op-to-date D Yes X No 0 NIA 
Reports are verified by Lhe lead agency D Yes 0 No O NIA 

Specific requiremen:ts in deed or decision documents have been mer 
~Yes 0 No 0 NIA 

Violations have beeu reported 0 Yes 0 No t;g) N IA 

Other problems or suggestions: 0 Report attached 
2013 LUC Plan shows last inspection dated 20 I I 

2. Adequacy 181 ICs are adequate 0 !Cs are inadequate D NIA 
Remarks: All construction activities at the Base must also be cleared by the environmental grou12 to address any 

Qotential exgosure issues. 

D. General 

1. Vandalism/trespassing 0 Location shown on site map ~ No vandalism evident 

Remarks: 
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V.D ACCESS AND INSTITUTIONAL CONTROLS (continued) 

2. Land use changes on site 0 NIA 
Remarks: None. 

3. Land use changes off site 0 N/A 

Remarks:_ None, Caddo Lake National Wildlife Refuge 

Vl. GENERAL SITE CONDITIONS 

A. Roads 181 Appl icable 0 N/A 

1. Roads damaged 0 Location shown on site map [8) Roads adequate 
Remarks: 

0 N/A 

8. Other Site Conditions 
Remarks: General Landfill Condition is Excel.lent 

VII. LANDFILL COVERS [8) Applicable D N/A 

A. Landfill Surfac.e 

I. Settlement (Low spots) 0 Location shown on site map 0 Settlement not evident 
Arial extent Depth 

Remarks: Few Subsidence Areas Marked with flagging: Central - I O'Xl2', West Edge three small areas one 
IOXlO' and two combined at - 8'X40'. North End ­40'X40'. Nonhwest Mower ruts - 10 'X30' . Most areas ­
to 1.5 ft deeQ. All areas surveved for GPS coot·dinates. 

-
I 

2. Cracks 0 Location shown oo site map 0 Cracking not evident 

Lengths Widths Depths 

Remarks: 

3. Erosion 0 Locatio_n shown on site map 0 Erosion not evident 

Arial exteut Depth 
Remarks'. Minor washout ofsurface soil and grasses on east side oflandfill. 

6 




Flve-Year Revlew Site Inspection Checklist AECOM 
Longhorn Five·-Year Review Report 2013 

Vil.A LANDFILL C OVERS (continued) 

4. 	 Holes 0 Location shown on site map D Hores oot evident 
Arial extent Depth 
Remarks: One old, fonner burrow noticed along east edge fence line. 

5. 	 Vegetative Cover ~ Grass 0 Cover properly established 0 No signs of stress 

O Trees/Shrubs (indicate site and locations on a diagram) 

Remarks: No trees/shrubs in fenced landfil l. Grasses regular!;:: mowed ap12ear as nani.ral cover. 


6. Alternative Cove.r (rumored rock, concrete. etc.) x NIA 
Remarks: 

7. Bulges 0 Location shown on site map ~ Bulges not evident 
Arial extent Depth 

Remarks: 

8. Wet Areas/Water Da mage 

0 Wet areas 

D Ponding 

0 Seeps 

D Soft subgrade 

~ Wet areas/water damage not evident 
0 Location sllown on site map 0 Atial exr.ent 

D Location shown on site map 0 Arial exrent 

D Location shown on site map 0 A1ial ex.rent 

D Location shown on site map D Arial extent 

Remarks: 

9. 	 Slope I nstabiJity 0 Slides D Location shown on site map 181 No evidence of slope instability 

Arial extent 

Remarks: 

B. Benches 	 0 Applicable [gJ NIA 

I . Flows Bypass Bench D Location shown on site map [gJ NIA or okay 

Remarks: 

7 
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VJl.B LANDFILL COVERS (continued) 

2. 	 Bench Breached 0 Location shown on si1e map 181 NIA orokay 

Remarks: 

3. 	 Bench Overtopped 0 Location shown on site map (gJ NIA or okay 

Remarks: 

c. 	Letdown Channels D Applicable (gJ N/A 
(Channel lined with erosion corrttol mats & rip-rap that descend down the steep side slope of the cover and will 
allow the runoff water collected by the benches to move offof the landfill cover without creating erosion 
gullies.) 

1. 	 Settlement D Location shown on site map O No evidence of settlement 

Ari al extent Depth 
Remarks: As Noted Minor 

Subsidt!ncc Areas in Section A I 
Above. 

2. Material Degradation 0 Location shown on site map (gJ No evidence ofdegradation 

Material type Arial extent 
Remarks~ 

3. 	 Erosion D Location shown o n site map O No evidence of erosion 

Arial extent Depth 
Remarks: As Noted Minor Erosion 

in Section A 3 Above. 

4. Undercutting D Location shown on site map (gJ No evidence ofundercutting 
Arial extent Depth 
Remarks: 

5. 	 Obstructions Type 181 No obstmctions 

0 Location sbowu on site map Arial extent 

Size 
Remarks: 

Type6. 	 Excessive Vegetative Growth 
(gJ No evidence of excessive gro·wth 

0 Vegetation in channels does not obstmct flow 

0 Loca1ion shown on site map Arial extent 

Remarks: 
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Vil. LANDFILL COVERS (con timted) 

D. Cover Penetrations D Applicable t8) N/ A 

I. Gas Vents 

0 Properly secured/locked 
0 Evidence ofTeakage at penetration 
Remarks: 

D Active 
0 Functioning 

0 Passive 

D Routinely sampled 0 Good condition 
0 Needs maintenance 181 N IA 

2. Gas Monitoring Probes 

0 Properly secw·ed/Jocked 
0 Evidenct:l of leakage al penetration 
Remarks: 

0 Functioning D Rot1tinely sampled D Good condition 
0 NeedsO&M 181 NIA 

3. Monitoring Wells (within surface area of landfill) 

0 Properly secured/locked 0 Functioning 
0 Evidence of leakage at penetration 
Remarks: CouJd not locate iive 

Monitoring Wells in landfill shown on 
older Site MaQs. 

0 Routinely sampled 0 Good conditio11 
0 NeedsO&M t8) NJA 

4. Leachate Extraction Wells 

D Properly secure.d/ locked D FULlctioning 
D Evidence of leakage at penetration 
Remarks: 

0 Routinely sampled 0 Good condition 
D NeedsO&M t8) N/A 

5. Settlement Monu.ments D Located 
Remarks: 

0 Routinely surveyed t8) N/A 

E. Gas Collection and Treatment D Applicable 12$] N/A 

1. Gas Treatment Facilities 12$] N/A 

0 Flaring 0 T he.rmal destmction D Collection for reuse 
0 Good condition 0 Needs Maintenance 
Remarks: 

2. Gas Collection Weils, Manifolds, and Piping 12$] N/A 

0 Good condition 0 Needs Maintenance 
Remarks: 

3. Gas Monitoring Facilities (e,g,, gas monitoring ofadjacent homes or buildings) ~ N/A 
0 Good condition D Needs Maintenance 
Remarks: 
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Vil. LANDFILL COVERS (continued) 

F. Cover Draina2e Laver 0 Applicable ~ NIA 

1. Outlet Pipes Inspected 0 Functioning ~ NIA 

Remarks: 

2. Outlet Rock Inspected 0 Functioning 12$] NIA 

Remarks: 

G. Detention/Sedimentation Ponds 0 Applicable ~ NIA 

1. Siltation Arial extent Depth 0 NI A 
Siltation not evident 

Remarks: 

2. Erosion Arial extent Depth 

Erosion not evident 
Remarks: 

3. Outlet Works D Functioning D NIA 
Remarks: 

4. Dam 0 Functio11ing D NIA 
Remarks: 

H. Retaining WalJs D Applicable [81 NIA 

1. Deformations D Location shown on site map D Deformalio11 not evident 
Ho·rizontal displacement Vertical displacement 

Rotational displacemen1 

Remarks: 

2. Degradation D Location shown on site map 0 Degradation not evident 
Remarks: 
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VIL LANDFILL COVERS (continued) 

I. Perimete.r Ditches/Off-Site Discharge ~ Applicable 0 NIA 
1. Siltation 0 Location shown on sjte map 

Arial extent Depth 
Remarks: 

r83 Siltation not evident 

2. Vegetative Growth 0 Location shown on site map 
r83 Vegetation does not impede -flow 
Arial extent Type 
Remarks: 

0 N/A 

3. Erosion 0 Location shown on site map 
Arial extent Depth 

Remarks: 

r83 Erosion not evident 

4. Discharge Structure 0 Functioning 
Remarks: 

r83 NIA 

vm. VERTICAL BARRIER wALLS 0 Applicable cg] NIA 

I. Settlement 0 Location shown on site map 
Arial extent 0 Depth 
Remarks: 

0 Settlement not evident 

2. Performance Monitoring Type ofmooitoring 
0 Perfonnance not monitored 
Frequency 

I-l ead differential 

Remarks: 

0 Evidence ofbreaching 

IX. GROUNDWATER/SURFACE WATER REMEDIES cg] Applicable; MNA 0 NIA 

A. Groundwater Extraction Wells, Pumps, and Pipelines 0 Applicable r83 NIA 
1. Pu mps, Well head Plumbing, and Electrical 

0 Good condition D All required wells located D Needs maintenance r8J N IA 
Remarks: 
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IX. GROUNDWATER/SURFACE WATER REMEDIES 181 Applicable, MNA 0 NIA 

2. Extraction System Pipelines, Valves, Valve Boxes. and Other Appurtenances 

0 Good condition 0 Needs maintenance 
Remarks: 

3. Spare Parts and Equipment 
181 Readily available D Good coaditioo D Requires upgrade 0 Needs to be provided 
Remarks: 

B. Su.rface Water Collection Structures, Pumps, and Pipelines 0 AppLicable 181 NfA 
l. Collection Structures, Pumps, and E lectrical 

0 Good condition D Needs maintenance 
Remarks: 

2. Surface Water Collection Syste m Pipelines. Va lves, Valve Boxes, and Other Appurtenances 
0 Good coodjtion 0 Needs majmeoance 
Remarks: 

3. Spare Parts and Ec:iuipment 

0 Readily avai lable D Good condition D Requires upgrade 0 Needs to be provided 
Remarks: 

c. Treatment System 0 Applicable ~ NIA 
l. Treatment Train (Check components that apply) 

0 Metals removal D Oil/water separation 0 Bioremediation 
0 Air stripping 0 Carbon adsorbers 
D Filters 
0 Additive le.g., chelation agent floccu leat) 

D Others 

D Good condition D Needs maintenance 

D Sampling ports propedy marked and fu nctiona l 

0 Sampling/maintenance log d isplayed and up to dare 

0 Equipment properly identi fied 

D Quantity ofground water n·eated annually 
D Quantity of surface water treated annually 

Remarks: 

12 
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lX.C. GROUND WATER/SURFACE WATER REMEDJES (continued) 

2. Electrical Enclosures and Panels (Properly rated and functional) 
~ NIA 0 Good condition D Needs maiotenance 

Remarks: 

3. Tanks, Vaults, Storage Vessels 
~NIA 0 Good condition [81 Proper secondary containment 

Remarks: 
0 Needs maintenance 

4. Discharge Structure and Appurtenances 
[81 NIA 0 Good condition 0 Needs maintenance 
Remarks: 

5. Treatment Building(s) 
~ NIA O Good condition (esp. roofand doorways) 

0 Chemicals. and equipment properly stored 
Remarks: 

D Needs repair 

6. Monitoring Wells ( Pump and treatment remedy) 
0 Properly secured!locked D Functioning 0 Routinely sampled 

D All req11ired wells located D Needs maintenance ~ NIA 
Remarks: Site Monitorrng Well Maintenance Planned. 

D Good condition 

0 . Monitoring Data 
1. Monitoring Data 

[81 ls routinely sampled oo tcme x ls of acceptable quality 

2. Monitoring Data Suggests 
O Groundwater plume is effecfrvely contained 18} Contaminant concenrrations are declining (with minor 

exceptions. see text of Five-Year Review repo11 

E. Monitored Natural Attenuation l8J Applicable 0 N IA 
1. Monitor ing Wells (Natural attenuation remedy) 

0 Properly secured/locked D Functioning 1:81 Routinely sampled 0 Good condition 

D All required wells located [81 Needs maintenance 0 NIA 
Remarks: 



Five-Year Review Site Inspection Checklist AECOM 
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X. OTHER REMEDIES 

Jfthere are remedies applied at the site which are not covered above, attach an inspection sheet describing the 
physical nature and condition ofany facility associated with the remedy. An example would be soil vapor 
extraction. 

XI. OVERALL OBSERVATIONS 

A. lmpJementation of the Remedy 

Describe issues and observations relating to whether U1e remedy is effective and functionillg as designed. 
Begin with a briefstatemenr ofwhat the remedy is to accomplish (i.e .. to contain contaminan1t plume, 
minimize infiltration and gas emission. etc.). 

The final remedy ac LHAAP-12 includes LUCs and MNA combined with capping. The cap is providing 
long-tenn protection by minimizing the infiltration of water into the landfill. LUCs consist of cap 
protection provisions and groundwater use restrictions. LUCs are functioning to mitigate potential risks to 
human health and r.he environment by resuiccing access to d1e contaminated media. Monitoring well 
results indicate contaminant concentrations are decreasing over time as a result of natural attenuation. 
MNA appears to be effective (IS indicated by the presence ofreductive dechlorination daughter products. 

B. Adequacy of O&M 

Describe issues and observatfons related to the implementation and scope ofO&M procedures. In 
pa1iicular, discuss their relationsbjp to the current alld long-term protectiveness of the remedy. 

The cap is functioning as designed and needs only routine maintenance. The caps are tnaiJ1tained and 
inspected in accordance with the RCRA requirements. Maintenance procedures are presently under 
rev1s1on. 

14 
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XL OVERALL OBSERVATIONS (continued) 

c. Early indicators of Potentia l Remedy Faih1re 

Describe issues and observations such as unexpected changes in the cost or scope ofO&M 01· a high 
frequency of unscheduled repairs that sugges1 that the prolectiveness of 1.he remedy may be compromised 
in lhe fi.iture . 

Unexpected repairs since the last five-year review were minimal. Some minor erosion issues were 
observed and these have been adequately addressed both in the past as well as the present. No indicators of 
potential failure were observed during this five-year review. 

D. Opportunities for Optimization 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and lo11g-term protectiveness of the remedy. 

l . None 

2. 

3. 

4. 

15 
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Individual Site Notes - Field Recom1aissance 


Longhorn Am1y Ammun ition Plant, Kamack, TX. 


20 13 Five Year Review 

Site: LHAAP-012 	 Date: 12/17/12 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Ganunans 

Findings: 	 Remedy: 
1. Unlocked Gate: 	 Needs New Lock Securing 
2. Numerous Subsidence Areas Marked with flagging: 	 GPS Coordinates Recorded 

a. Central - I O'X12' 
b. West Edge three small areas - 10X20' and two combined at -8'X40' 
c. North End - 40'X40° 
d. Northwest Mower ruts - IO'X3Q'_ 

Most areas - I to 1.5 ft deep. Backfill, Tamper, Regrade, Vegetate 
3. Minor washout surface soil and grasses on east edge. 	 Grade, Vegetate 
4. East Ed~e fence line old. former animal burrow. 	 Check for activity, backfill and grade 
5. 	 Monitoring Well Identification, Condition - Out of date Confirm lDs. repainting. remarking, 

some locks, hinge repair (see weJJ list) 

Site: LHAAP-016 	 Date: 12/17112 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Gammans 

Findines: 	 Remedy: 
I . 	 Access Unrestricted @ Gate: Needs Barbed Wire to limit access 

around gate 
2. Signage Missi11g Along Fence line 	 Replace 
3. Few. Small Subsidence Areas Marked with flagging 

a. Central, West 30'X30' 
b. Central North ---40X10' 

Areas~ 0.5 tl deeu. Backfi ll. Tamper, Regrade, Vegetate 
4. Minor erosion surface soiL sparse vegetation esp.west edee Grade, Vegetate 

a. West 20'X 15' and 50'X30' 
b. East J5'X30' and 10'X50 ' 
c. Northeast., Slight 
d. North Sligl1t 

5. An:imal bmTow. East Central near swale 	 Check for activity, bac.kt'ill and grade 
6. 	 Monitoring Well l.dentification, Condition Co1tfinn IDs. repainting, remarking, 

growth cleating, some pad repairs. 
some locks, hinge repair (see well list) 

-

AECOM 
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Site: LRAAP-018/ 024 	 Date: 12/19 and 20/12 

Field Team: Dave Gammans. Scott Beesinger 

Findings: 	 Remedy: 
I. Unlocked Gate 	 Needs New Lock, Securing 
2. Gate Signage Illegible 	 Replace with new signs 
3. Signage Missing Along Fence line 	 Replace 
4. Few areas of rence Have Excessive Vegetation 	 Clearing I Maintenance 
5. 	 Monitoring Well Identification, Condition - Out of date Inspection, Confirm JOs, Repainting, 

Remarking. Locks, Repair or Abandon 
as needed 

Site: Groundwater Treatment Plant (GWTP) Date: 12/20/12 

Field Team: Dave Gammans, Scott Beesinger 

Findinos: 	 Remedy: 
I. Rust Corrosion on Activated Carbon Vessels 	 Recondition, Repaint 
2. Rust Corrosion on PK200B Tank 	 Recondition, Repaint 
3. Rust Residue Below PK140 lnfluent Holding Tank Flange 	 Recondition. Repaint 
4. System Optimizat ion 	 Ernzineerine. Review 
5. Level Probe Hydrochloric Acid Tank 	 Needs Eneineering Rev iew, Repair 

Site: Former Pistol Range CLHAAP-004-R-01) Date: 12/20/12 

field Teai:n: Dave Gammans, Scott Beesinger 

Findin us: Remedv: 
I . 	 Daily Access/Security Logs Review LUC Management Plan and 

Determine Fish and Wildlite Service 
and/or US Anny Responsibility 

2. Missing Signage, Gate Access 	 Review Plan As Above 
3. Former Monitoring Well Abandonment 	 Research. Co11firm, Possible Search 

Site: Former Acid Plant CLHAAP-049) 


Field Team: Dave Gammans, Scott Beesinger 


Findings: 
I. Daily Access/Security Logs 

2. Missing Signage, Access 
3. Monitoring Wells Identification. Condition 

Date: 12/20/12 

Remedy: 
Review LUC Management Plan and 
DetennineFisb and Wildlife Service 
aml!OT US Am1y Responsibility 
Review Plan As Above 
Research, Confirm IDs. Repainting. 
Remarking, Growth Clearing, Repair 
or Abandon as needed 

-

AECOM 
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APPE tOJX 06: Photograph~ 



Photo Log - LHAAP-1 2 
Longhorn Anny Ammunition Plant, Karnack, TX. 

2013 Five Year Review 
Photo # Date Site Descri~ ti on 

IOI 1004.JPG- 12117/ 12 LHAAP-012 Landfill, Near Entrance Looking North 

101 1005.JPG- 12/ 17/12 ·' Landfill Surface Looking NortJ1 (Dave Wacker and Gretc hen McDonnell in photo) 

IOI 1006.JPG- 12/ 17/ 12 " Landfill Central Area with Mower Tracks and Slight Subsidence 

101 1007.JPG- 12117112 
:c Landfill Central Area with Sligh1 Subsidence (clipboard for scale) 

IOI 1008.JPG- 12/ 17/ 12 
:. landfill North Area with Slight Subsidence (clipboard for scale) 

101 1009.JPG- 12117/ 12 
.< Landfill North Area with Slight Subsidence (clipboard for scale) 

IOI ­ IOIOJPG 12117/12 
:c Landfill Central Area with Slight Sub.sidence (clipboard for scale) 

101 IOIUPG- 12/ 17112 
.. LaudGil Northwest Area (cljpboard and shadow) 

101 1012.JPG - 12117/ 12 
:c LandfiU West Side Mower Trucks and Slight Washout 

101 l013.JPG - 12/1711'.! " AJJimal Burrow Near East Edge Fence (clipboard for scale) 

101 10 14JPG- l:!/17/J 2 
.c Landfill East Edge Bare. Slight Washout Area 

Weather: sun1 sligbt wi nd, temps hi SO's to low 60's °F. 

Field Team: David Gammans, Dave Wacker, Grelchen McDonnell 

Camera Details: Kodak EasyShare M5350, 16 MP 

Completed Site Fomis\12- 17-20 12 

Addj tional Comments: 

Page 1 of ! 
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Al>P£ND1X EI: Do-cuments Reviewed 



Documents Reviewed for LHAAP-16 

Complete Environmental Service, Inc., 2002. Final Report- Five-Year Review Report- for Sites 
18 & 24 (Burning Ground 3), Site 16 (Old landfill), and Site I 2 (Sanitary landfill) at the 
Longhorn Army Ammunition Plant (LHAAP) , Karnack, Texas, AR 2002 Vol 3 of 4 A, 
029146-029297, 2002_ 1 st-5yr_reviewComplEnvService.pdf. August. 

OHM Remediation Services, 1998. Final Construction Completion Report. Interim Remedial Action. 
Lund.fl/ls I 2 CJnd 16 Cap Construction. December. 

Jacobs Engineering Group, lnc. (Jacobs), 2000. Remedial Investigation Report for Sile J6 
Landfill Remedial investigation and Feasibiliry Study at Longhorn Army Ammunition 
Plant, Karnack. Texas. October. 

Jacobs, 200 l. Final Remedial investigation Report, Group 2 Sites, longhorn Army Ammunition 
Plant (LHAAP), Karnack, Texas. Apri l. 

Jacobs, 200 I. Final Report - Baseline Risk Assessmem: Human Health Evaluation - Volume 1: 
Report (supplement Lo the Remedial investigation Report), for Site 16 Landfill Remedial 
Investigation and Feasibili(y Study, at the longhorn Army Anummition Plant, Karnack, 
Texas. June. 

Jacobs, 2002. Final Feasibility Study.for Site 16. Longhorn Army Ammunition Plant, Karnack, 
Texas . March. 

Plexus Scientific Corp., 2005. Environmental Site Assessment. Phase I and II Report. Final, 
Production Areas, Longhorn Army Ammunition Plant, Karnack, Texas. Febrnary. 

Shaw, 2007. Quarterly Evaluation Report. 41h Quarter (October - December) 2006, 
Groundwater Treatment Plant, longhorn Army Ammunition Plant, Karnack, Texas. 
January. 

Shaw, 2007. Quarterly Evaluation Report, / st Quarter (January - March) 2007, Groundwater 
Treatment Plant, Longhorn Army Ammunition Plant, Karnack, Texas. April. 

Shaw, 2007. Final Addendum /1 , Monitored Natural Attenuation Sampling, LHAAP-16. -17. ­
29, -46, -47. -50, -35A(58). Final Installation-Wide Work Plan, Longhorn Army 
Ammunition Plant, Karnack, Texas. May. 

Shaw, 2007. Sampling and Analysis Plan, GWTP and Well Fields. Longhorn Army Ammunition 
Plant, Karnack, Texas. July. 

Sbaw, 	2007. Quarterly Evaluation Report 2nd Quarter (April - June) 2007, Groundwmer 
Treatment Plant, longhorn Army Ammunition Plant, Karnack, Texas. August. 

Shaw, 2007. Final Installation-Wide Baseline Ecological R;sk Assessment, Volume I, Longhorn 
Army Ammunition Plant. Karnack, TX, AR 2007 Vol 10 of25 A, 00049542 - 00050415, 
2007 Final-Iostln-Basellne-EcoVol lOot25.pdf. November. 

Shaw, 	 2008. Final Five-Year Review, Second Five-Year Review Report/or LHAAP-12, LHAAP­
16 and LHAAP-18124, Longhorn Army Ammunition Plant, Karnack, Texas, AR 2008 Vol 
9 of 9 E, 00070660 - 00070845, Sept 2008 five year review with Comnts+APPS.pdf. 
September. 



Shaw, 2010. Final Addendum to Final Feasibility Study, LHAAP-16, Longhorn Army 
Ammunition Plant. Karnack, Texas. March. 

Shaw, 2010. Draft Final Feasibility Study, LHAAP-18124, Burning Ground No.3 and Unlined 
Evaporation Pond. May 

Shaw, 	2011. Draft Final Record ofDecision, LHAAP-16, Landfill, Longhorn Army Ammunition 
Pl.ant, Karnack, Texas. Prepared for U.S. Army Corps of Engineers, Tulsa District. 
September. 

Shaw, 	2011. Quarterzy Evaluation Report 3rd Quarter (Ju(y-September) 2011 Groundwater 
Treatment Plant. November. 

Shaw, 	2012. Quarterly Evaluation Report 2nd Quarter (April-June) 2012 Groundwater 
Treatment Plant. August. 

Solutions To Environmental Problems, lnc., 2005 . Final Plant-Wide Perchlorate investigation 
for the longhorn Army Ammunition Plant (LHAAP). Karnack. Texas, AR 2005 Vol 3 of 
5 L, 037271 -037509, 2005Pt:rch lorale. pd f. April. 

U.S. 	Army, L991. Final Agreement- Federal Facility Agreement Under CERCLA Section 120, 
Longhorn Army Ammunition Plant, Marshall, Texas, AR 1991 Vol l of D, 004332­
004400, 1991 Federal Facility Agreement.pdf. September. 

U.S. 	Army, 1995. LHAAP 12 and 16 Landfills, Longhorn Army Ammunition Plant. Record of 
Decision, Early Interim Remedial Action. September. 

U.S. 	 Army Corps of Engineers and ALL Consulting (USACE and ALL), 2006, Final 
Groundwater Monitoring Report. Sites 12 and 16. Spring 2003, Spring 2004. and Winter 
2004, Longhorn Army Ammunition Plant, Texas, January. 

U.S. 	Environmental Protection Agency, 200 1. Office of Emergency and Remedial Response 
(5204G), Comprehensive Five-Year Review Guidance, EPA 540-R-01-007, OSWER No. 
9355.7-03B-P. June. 
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APPENDIX F.2: Groundwater Elevation Maps 
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APPENDIX E3: Groundwater/Soil Concentration Maps 
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APPENDIX E4: Groundwater Time Trwd Analysis 



NOTES FOR FIGURES E4- l through E4-8: 

Filled symbols: sba1low depth wells 

Unfilled symbols: intennediate depth wells 

Co-located wells screened at shallow and intennediate depths have symbols that are the same 
color and shape 

For trichloroethene (TCE), a value of 0.4 micrograms per I iter (~tg/L) indicates the concentration 
is less than the method detection limit. A method detection limit of 0.36 µg/L was reported for 

most nondetected cases. 

For perchlorate (Cl04). a value of0.05 micrograms per liter (µg/L) indicates the concentration is 
less than the method detection limit. This value was used to distinguish nondetects from 
detections because the method detection limit ranged from of0.05 - 958 µg/L, which overlapped 

detected values, which ranged from 0.07 to 5990 ~tg/L. Nondetected results are also 
distinguished by orange-filled symbols used in data series that mainly have a different color fill 
or no fill. 



Figure E4-1: TCE Trends in Extraction Wells 
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Figure E4-2: TCE Trends in Extraction Wells - Log Scale 
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Figure E4-3: TCE Trends in Monitoring Wells Oowngradient of Extraction Wells 

..... ...... 
~ 5000 -+-------#----L----------------f--1-------------~ 
GJ 
c 
GI

1 11000 
:e 3000 -<------------+----------------1----\-----~-------
~ 

1000 ~-----

0 -+------.,.--~--~...,,.• •
Jun-94 Jun-95 Jun-96 Jun-97 Jun-98 Jun-99 Jun-00 Jun-01 Jun-02 Jun-03 Jun-04 Jun-OS Jun-06 Jun-07 Jun-08 

-+-16WW12 -5-16WW29 ---16WW22 -e-16WW30 

Figure E4-4: TCE Trends in Monitoring Wells Downgradient of Extraction 
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Figure E4-5: Perchlorate Trends in Extraction Wells 
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Figure E4-6: Perchlorate Trends in Extraction Wells - Log Scale 

May-00 Oct-00 Feb-01 Mar-02 Sep-02 Feb-03 Dec-04 :Z006 Jun-07 Mar--09 Feb-10 Feb-11 Dec-12 

-+-16EW01 - 16EW02 -r-16EW03 - 16EW04 - 16EWOS ~16EW06 -:=-16EW07 -S-16EW08 



Figure E4-7: Perchlorate Trends in Monitoring Wells Downgradient of 

Extraction Wells 
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Figure E4-8: Perchlorate Trends in Monitoring Wells Downgradient of 

Extraction Wells - Log Scale 
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FIVE-YEAR REVl EW SITE INSPECTION C HECKLIST 

h1fonnation may be completed by band and attached to the five-year review report as supporting documentation of 
site starus. "N/A'' refers to "not applicable." 

I. SITE lNFORMATION 

Site Name: Longhorn Army Amm
Site: LHAAP-016 (Old Landfill) 

unition Plant 
Date of Inspection: Dec. 17, 2012 

Location a nd Region: Karnack, TX; EPA Region 6 EPA ID: TX6213820529 

Agency, office or company leadin
AECOM under contract to the U.S

g the five-year review; 
. Army 

Weather/temperature: 
Sun, Wann temperatures hi 50's to low 60' s °F. 

Remedy Includes: (Check aU tha
r8'.I Landfill cover/conta inment 
r8'.I Access controls 
r8'.I Institutional controls 

l8I Ground water pump and trearr
NA Surface water collection and 
D Other ­

t apply) 

nent 
treatment 

Attachments: D Inspection team 
Inspection Team Members: David 
Gretchen McDonnell, Dave Wack

roster attached 
D. Gammans, 

0 Site map attached 
er 

n. TNTERVl EWS (Check all that apply) 

1. O&M Site Manager Title Date 
Name, Affiliation : Scott Beesinger O&M Site Mru1ager Dec. 20 2012 

Interviewed: Oby mail 181 at office D by phone Phone no. (903)217-9954 
Problems, suggestions: 0 Repo1t anached (Refer to Appendix I) 

2. O&M Staff Title Date 
Name. Affiliation: Ray Wagner O&M Staff Doc. 20 20 12 

Interviewed: 0 by mail 181 at office D by phone Phone no. (903)679~3448 
Problems, suggestions: 0 Report attacbed 



Five-Year Review Site lnspectlon Checklist AECOM 
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JI . INTERVTEWS (continued) 

3. Local regula tory author ities and res1>onse agencies ti.e.; State and Tribal offices, emergency response office, 
police department, office of public health or environmental health. zoning office, recorder ofdeeds, or other 
city :ltld county offices, etc.}. Fill in all that apply. 

Agency 
Contact 

Name Title Date Phone no. 

Problems, suggestions: 1'23 Repo11 attached ( Referto Appendix l) 

Agency 
Contact 

Name Title Date Phone no, 

Problems. suggestions: 181 Report attached (Refer to Appendix J) 

4. Other interviews (optional) 1'23 Report attached (Refer to Appendix I) (Refer to Appendix I) 
1. 
2. 
3. 
4. 
5. 

ITI. ONSITE DOCUMl:NTS & RECORDS VERJ Fl ED (Check all that apply) 

1. O&M Documents 
~ O&M Manual (see below) 

1.'8:1 As~built drawiogs 

[8l Maintenance logs 

Remarks: 1 l Recorded Dailv, Reported WeekJy 

2. Site-Specific Health and Safety P lan 
D Conringency plan/emergency response plan 

Remarks: 

~ Readily available 
t8J Readily available 

t8J Readily available 

[8]Readily available 
t8I Readily available 

~ Up to date 
1.'8:1 Up to date 
1.'8:1 Up to date 

r&1 Up to date 
181 Up to date 

D N/A 
D NIA 
O NIA 

D N/ A 
0 NIA 

2 
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Ill. ONSITll: DOCUMENTS & RECORDS VERJFIED (continued) 

3. O&M a nd OSHA Training Record s 181 Readily available 181 Up to date 

Remarks: 

D NIA 

4. Permits and Service Ag reements 
0 Air discharge permit 0 Readily available D Up to date 
0 Effluent discharge 0 Readily available D Up 10 daie 

D Waste disposal, POTW 0 Readily available D Up to date 

D Orher permits 0 Readily available D Up to date 

Remarks: 

181 NfA 

181 NI A 

181 NIA 

181 NIA 

5. Gas Genera tion Records 0 Readily available D Up to date 
Remarks: 

181 NIA 

6. Settlement Monume nt Records xD Readily available D Up to date 
Remarks: Not located 

D N/A 

7. Ground W ater Monitor ing Records 181 Readily available 181 Up ro date 

RemaJks: AECOM elec1ronic database, monthly and guanerly regorts 
D N/A 

8. Leac hate Extr action R ecords 0 Readily avajlable D Up to date 
Remiuks: 

181 NIA 

9. Discha rge Complia nce R ecords 

181 Air 181 Readily available D Up to date 
181 Water (effluent) 181 Readily available D Up to date 

D N/A 
D NIA 

Remarks: Monitorim? 12er the 2007 Samnling and Anal;tsis Plan. Grnundwater Treatment Plant and Well Fields 
(Shaw. 2007). Records maintained at GWTP_ Qua11erl:t_ Evaluation Regorts mainrained in Degartment of Arm;t, 
Administrative Record. 

10. Daily Access/Secu r ity Logs 181 Readily available [81 Up to date D NIA 
Remarks: Daily Sign In Sheet at Groundwater Treatment Plant. Gated fonce arow1d laudfill 12erirneter. Access 

road to Groundwater Treatment Plant is gated with code kev for ent[Y. Warning signs nosted at the gate and on 
gerimeter fence . Log maintained for access. 

3 
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rv. O&M COSTS 

1. O&M Organization 
D State in-house D Contractor for State 

D PRP in-house D Contractor for PRP 
(gJ Other (Example : Contractor for U.S. Anny Corps ofEngineers) 

(Please see Sett ion 4.0 ofdie Five-Year Review Report (2013) fi>r cos/ infor11111til1n) 

2. O&M Cost Records 
D Readily available 
183 Fu11ding mechauism/agreement in place 
Origiual O&M cost estimate See main body text__ 

D Up to date 

Total aunuaJ cost by yeal" for review period, ifavailable 

From lo_ --­
Date Dace Total cost 

From -
to__ -- ­

Date Dace Total cosr 

From 10 __ 

Date Date Total cost 

From to__ -- ­
Date Date Total COS( 

From to_ -- ­
Date Dare Total cosr 

0 Break.down attached 

D Breakdown attached 

D Breakdown attached 

0 Breakdown attacJ1ed 

D Breakdown attached 

D Breakdown attached 

3. Unanticipated or Uausually High O&M Costs During R eview Period 
Describe costs and reasons: 

l_ 

2 

3 . ------------------------------------- ­
~-------------------------------------- ­

4 
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V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable D N/A 

A. Fencing 

1. Fencing damaged O Location shown on map 0 Gates secure 0 NIA 
Remarks: Restricted landfill area fencing comQlete around landfill Qerimeter. Good to excellent condition with 
no noticeable bree{.:hes in barbed wire. Access road gate gresentl;i has unrestricced access due to additional gath 
around gate. 

B. Other Access Restrictions 

1. Signs and other security measures D Location show n on 111ap D NIA 
Remarks: Signage on fencing and !late around landfi ll gerimeter. A few sigys rojssim~ along west edee of 
land till. 

c. Institutional Controls 

1. rmplementation and enforcement 

Site conditions imply !Cs not properly implemented 0 Yes ~ No D N/A 
Site condilions impl y !Cs not being fully enforced D Yes rgi No D NIA 

Type of monitoring (e.g .• self-reporting, drive by) Self-reporting. Drive by du1ing most work days. 
FrequeJtcy 

Responsible party/agency U.S. Anny 
Contact 

Ms. Rose M. Zei ler (PhD) Site Manaeer NA (479)635-0 110-- ­ - ­Name Title Date Phone no. 

Reporting is up-to-date 0 Yes D No D N/A 
Reports are verified by the lead agency D Yes 0 No [81 NIA 

Specific requirements in deed or decision documents ha ve been met 
0 Yes 0 No D NIA 

Violations have been reported D Yes D No [81 NIA 
Other problems or suggestions: LUC plans 

dated 2007 and 20l3 do nor include LH AAP J6 
0 Report attached 

2. Adequacy 181 !Cs are adequate D I Cs are inadequate D N/A 
Remarks: All construction activities at the Base must also be cleared by the e11yjro11meuta1 .b•TOug to address any 

gotential exgosure issues. 

D. General 

l. Vandalism/trespassing D Location shown on ·site map 0 No vandalism evident 

Remarks: Mi.nor vandalism of sbed/Qumg house and tresQassing. but none on landfill area. 

5 
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V.D ACCESS AND INSTITUTIONAL CONTROLS (continued) 

2. Land use changes on site 0 NIA 
Remarks: None. 

3. Land use changes off site 0 NIA 

Remarks:_ None, Caddo Lake National Wildlife 
Refuge 

Vl. GENERAL SITE CONDITIONS 

A. Roads 181 Appl icable 0 N/A 

1. Roads damaged 0 Location shown on site map [8) Roads adequate 
Remarks: 

0 N/A 

8. Other Site Cond.itions 
Remarks: General Landfill Condition is Excel.lent 

VII. LANDFILL COVERS [8) Applicable D N/A 

A. Landfill Surfac.e 

I. Settlement (Low spots) 0 Location shown ou site map 0 Settlement not evident 
Arial extent Depth 

Remarks: Few Subsidence Areas Marked with flagging: Central. West 30'X30', Central, Norlh - 40X IO' Areas 
- 0.5 ft deeg. All areas surveyed for GPS coordinates. 

2. Cracks 0 Location shown on site map 181 Cracking not evident 
Lengths Widths Depths 

Remarks: 

3. Erosion 0 Location shown on site map 0 Erosion not evident 
Arial extent Depth 

Rema rks: Minor washout ofsurface soil and urasses with sgarse veQetation es12ecial!y near west edge. West 
areas are - 2o·x15 ' and - 50' X 30', East areas are - l5'X30' and - 1 O' X50', Addirional slight erosion areas 
located north and northeast Areas sutve~ed for G PS coordinates. 

6 
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Vil.A LANDFILL C OVERS (continued) 

4. 	 Holes 0 Location shown on site map D Hores oot evident 
Arial extent Depth 
Remarks: One small animal burrow noticed in the east - central area. west of the clra:iaage swale. 

5. 	 Vegetative Cover ~ Grass 0 Cover properly established 0 No signs of stress 

O Trees/Shrubs (indicate site and locations on a diagram) 

Remarks: No trees/shrubs in fenced landfil l. Grasses regular!;:: mowed and a1;mear as natmal cover. 


6. Alternative Cove.r (rumored rock, concrete. etc.) xO NIA 
Remarks: 

7. Bulges 0 Location shown on site map ~ Bulges not evident 
Arial extent Depth 

Remarks: 

8. Wet Areas/Water Da mage 

0 Wet areas 

D Ponding 

0 Seeps 
D Soft subgrade 

~ Wet areas/water damage not evident 
0 Location sllown on site map 0 Atial exr.ent 

D Location shown on site map 0 Arial exrent 

0 Location shown on site map 0 A1ial ex.rent 

D Location shown on site map D Arial extent 

Remarks: 

9. 	 Slope I nstabiJity 0 Slides D Location shown on site map 181 No evidence of slope instability 

Arial extent 

Remarks: 

B. Benches 	 0 Applicable ~NIA 

I . Flows Bypass Bench D Location shown on site map (gi NIA or okay 

Remarks: 

1 
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VU.B LANDFILL COVERS (continued) 

2. 	 Bench Breached 0 Location shown on si1e map 181 NIA orokay 
Remarks: 

3. 	 Bench O\'ertopped 0 Location shown on site map 181 NIA or okay 

Remarks: 

c. 	Lctdo·wo CbaoJlcls 181 Applicable 0 N/A 
(Swale lined witb erosion visible, large diameter i-ip-rap that descends down the fairly steep side slope of the 
cover, allowing the runoff water to move offof the landfill cover without creatinl! erosion !!ull ies.) 

1. 	 Settlement 0 Location shown on site map 0 No evidence ofsettlement 
Arial extent Depth 
Remarks: As Noted Minor 

Subsidence Areas in Section A I 
Above. 

2. 	 Material Degradation 0 Location shown on site map 181 No evidence ofdegradation 
Material type Arial extent 
Remarks: 

3. Erosion D Location shown on site map 0 No evidence oferosion 
Arial exteut Depth 
Remarks: As Noted Minor Erosion 

in Secti.on A 3 Above. 

4. 	 Und ercutting 0 Location shown on site map 181 No evidence of undercutting 

Arial extent Depth 

Remarks: 


5. 	 Obstructions Type 181 No obstructions 

0 Location show11 on site map A1ial extent 

Size 
Remarks: 

Type6. 	 Excessive Vegetative Growth 
[8J No evidence of excessive growth 
D Vegetation in channels does not obstruct flow 

D Locariou shown on sire map Arial extent 

Remnrks: 
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Vil. LANDFILL COVERS (contimted) 

D. Cover Penetrations D Applicable t8) N/ A 

I. Gas Vents 

0 Properly secured/locked 

0 Evidence ofTeakage at penetration 
Remarks: 

D Active 

0 Functioning 

0 Passive 

D Routinely sampled 0 Good condition 
0 Needs maintenance 181 N IA 

2. Gas Monitoring Probes 

0 Properly secw·ed/Jocked 
0 Evidenct:l of leakage al penetration 
Remarks: 

0 Functioning D Rot1tinely sampled D Good condition 
0 NeedsO&M 181 NIA 

3. Monitoring Wells (within surface area of landfill) 

0 Properly secured/locked 0 Functioning 
D Evidence ofleakage at penetration 
Remarks: Located one ofeleven 

Monitoring Wells in landfill shown on 
older Site MaQs 

0 Routinely sampled 181 Good conditio11 
0 NeedsO&M 0 N/A 

4. Leachate Extractioo Wells 

D Properly secure,d/ locked D Functioning 

D Evidence of leakage at penetration 

Remarks: 

0 Routinely sampled 0 Good condition 

D Needs O&M 181 NIA 

5. Settlement Monllllil.ents D Located 
Remarks: 

0 Routine ly surveyed t8) N/A 

E. Gas Collection and Treatment D Applicable l2S:i N/A 

1. Gas Treatment Facilities 181 NIA 

0 Flaring 0 The.rmal destmction D Collection for reuse 
0 Good condition 0 Needs Maintenance 
Remarks: 

2. Gas Collection Weils, Manifolds, and Piping l2S:i N/A 

0 Good condition 0 Needs Maintenance 
Remarks: 

3. Gas Monitoring Facilities (e,g,, gas monitoring ofadjacent homes or buildings) ~ N/A 
0 Good condition D Needs Maintenance 
Remarks: 
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VII. LANDFILL COVERS (continued) 

F. Cover Draina2e Laver 0 Applicable ~ NIA 

1. Ou tlet Pipes Inspected 0 Functioning ~ NIA 

Remarks: 

2. Outlet Rock Inspected 0 Functioning 12$] NIA 

Remarks: 

G. Detention/Sedimentation Ponds 0 Applicable ~ NIA 

1. Siltation Arial extent Depth 0 NI A 
Siltation not evident 

Remarks: 

2. Erosion Arial extent Depth 

Erosion not evident 
Remarks: 

3. Outlet Works D Functioning 0 NIA 
Remarks: 

4. Dam 0 Functio11ing 0 NIA 
Remarks: 

H. Retaining WalJs 0 Applicable [81 NIA 

1. Deformations D Location shown on site map D Deformation not evident 
Ho·rizontal displacement Vertical displacement 

Rotational displacement 

Remarks: 

2. Degra dation D Location shown on site map 0 Degradation not evident 
Remarks: 

10 
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VIL LANDFILL CO VERS (continued) 

I. Perimeter Ditches/Off-Site Discharge ~ Applicable 0 NIA 
1. Siltation 0 Location shown on sjte map 

Arial extent Depth 

Remarks: 

r83 Siltation not evident 

2. Vegetative G rowth 0 Location shown on site map 

r83 Vegetation does not impede -flow 

Arial extent Type 

Remarks: 

0 N/A 

3. Erosion 0 Location shown on site map 
Arial extent Depth 

Remarks: 

[8J Erosion not evident 

4. Discharge Structure 0 Functioning 
Remarks: 

r83 NIA 

vm. VERTICAL BARRIER wALL S 0 Applicable cg] NIA 

I. Settlement O Location shown on si te map 
Arial extent D Depth 
Remarks: 

0 Settlement not evident 

2. Performance Monitorin g Type ofmonitoring 
0 Perfonnance not monitored 

Frequency 

Head differential 

Remarks: 

0 Evidence ofbreaching 

IX. GROUNDWATER/S URFACE WATER REMEDIES cg] Applicable 0 NIA 

A. G roundwater Extraction Wells, Pumps, and Pipelines ~ Applicable 0 NIA 
1. Pumps, Wellhead Plumbing, and Electrical 

0 Good condition D All required wells located [8J Needs maintenance 

Remarks: Maintenance and 
optimization being cond11.1cted at time of 
site visit. 

0 N IA 
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IX. GROUNDWATER/SURFACE WATER REMEDIES ~ Applicable 0 NIA 

2. Ex·traction System Pipelines, Valves, Valve Boxes. and Other Appurtenances 

D Good condition [8J Needs maintenance 
Remarl<s: see rX. I . 

3. Spare Parts and Equipme.nt 
l8) Readily available 0 Good condition 0 Requires upgrade 
Remarks:~ 

0 Needs to be provided 

B. Surface Water CoUection Structures, Pumps, and Pipelines D Applicable l8) N/A 

1. CoOectioo St ructur es, Pumps, and Electric~d 

D Good condition D Needs maintenance 
Remarks: 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
D Good condition D Needs maintenance 
Remarks: 

3. Spare Parts and Equipment 

D Readily available D Good condition D Requires upgrade 0 Needs to be provided 
Remarks: 

c. T reatment System ~ Applicable D NIA 
I. Treat ment Train (Check components tbai apply) - CGWTP 
inspected 

l8) Metals removal D Oil/water separation 0 Bioremediatfon 
t8] Air stripping 0 Carbon adsorbers 
[8J Filters 

1'81 Additive (e.g., chelation agent, flocculent) 

l8l Others 

l8l Good condition 0 Needs maintenance 

l8l Sampling ports properly marked and functiona l 

l8l Sampling/maintenance log displayed and up to date 

l8l Equipment properly identified 

D Quantity ofground water treated annually 
0 Quantity ofsurface water treated annually 
Remarks: 
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lX.C. GROUND WATER/SURFACE WATERREMEDJES (continued) 

2. 	 Electrical Enclosures and Panels (Properly rated and functional) 
O N/A l8I Good condition D Needs maiotenance 


Remarks: 


3. 	 Ta nks, Vaults, Storage Vessels 
O N/A [81 Good condition [81 Proper secondary containment 0 Needs maintenance 

Remarks: 

4. 	 Discharge Structure and Appurtenances 
0 N/A l8J Good condition 0 Needs maintenance 
Remarks: 

5. 	 Treatment Building(s) 
0 NIA Cg) Good condition (esp. roofand doorways) D Needs repair 

0 Chemicals. and equipment properly stored 
Remarks: 

6. 	 Monitoring Wells ( Pump and treatment remedy) 
0 Properly secured!locked 0 Functioning l8I Routinely sampled D Good condition 

D 	All req11ired wells located D Needs maintenance 0 NIA 

Remarks: Site Monitorrng Well Maintenance Planned. 


0 . Monitoring Data 
1. 	 Monitoring Data 

[81 	Is routinely sampled oo time xO Is of acceptable 

quality 


2. 	 Monitoring Data Suggests 
0 	Groundwater plume is effectively contained 12J Contaminant concentrations are declining (with minm 

exceptions. see text of Five-Year Review repon) 

E. Monitored Natural Attenuation 	 0 Aoolicable [81 NIA 
1. 	 Monitoring Wells (Natural attenuation remedy) 

0 Properly secured/locked D Functioning 0 Routinely sampled D Good condition 

D All required wells located 181 Needs maintenance 0 N/A 
Remarks: MNA will be a comgoneot of tbe finaJ remedy. which was in the design ghase at tbe time of this 

five yearreview. 
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X. OTHER REMEDIES 

Jf there are remedies applied at the site which are not covered above, attach an inspection sheet describing the 
physical nature and condition ofany facility associated with the remedy. An example would be soil vapor 
extraction. 

XI. OVERALL OBSERVATIONS 

A. lmpJementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning~s designed. 
Begin with a brief statement ofwhat the remedy is to accomplish (i.e .. to contain contaminant plume, 
minimize infiltration and gas emission. etc,), 

The components of rhe final remedy such as enhanced LUCs, in s.ini biore01ediation, biobairiers and MNA are in 
the design phase. 

ln accordance \.vTtb the IRA (ROD 1995), the cap construction completed in 1999 has been providing protection 
by minimizing the ver1ical infiltration of water into the landfill. The cap does not control migration of COCs 
located in underlying groundwater !Prior ro cap construction or continuing to migrate should a source be present 
below the water table. Monitoring well I6WW 16 (close to the landfill boundary) had a fairly high TCE 
concen tration (18,900 µg/L), March 2009. Select wells need to be monitored to track COC transport that 
continues to migrate from groundwater underlying the cap. The TCE and perchlorate plumes that have migrated 
beyond the landfill boundary are control led by an existing extraction system. This system is providing some 
hydraulic containment of the most contaminated portion ofgroundwater in the shallow and intem1ediate aquifers. 
The system has been operating at 25% of the design capacity and is currently being optimized. TCE 
concen trations appear Co be increasing at downgradient well 16WWl2. Surface water data from HBW-1 (located 
I00 feet nottbeast of I6WW 12) also indicates potential seepage (TCE and perchlorate) into Harrison Bayou. A 
final remedy of enhanced ins.int bioremediation in the most contaminated area along with a downgradient 
biobarrier would address this issne and allow a plrnsed shutdown of the ext:racuion system as specified in the 
ROD. Based on 2003/2004 data, arsenic. manganese, thallium and chromitun (inorganic COCs) detected 
sporadically above cleanup levels in a number of wells also needs continued monitoring. 

B . Adequacy of O&M 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

The cap is ftmctioning as des.igoed and needs only routine maintenance. The cap is maintained and 
inspected in accordance with the RCRA requirements. A wm1en O&M Plan for m:tintemince nf lhe cup for 
LJ IAAP- l6 ts currently not 111 pla~e. as the maintenance procedures are presently under revision. 

The groundwater extraction system has been fimctioning at a reduced capacity as excessive maintenance of 
the well pumps, and the associated air compressor caused system downtime (Shaw 2010). The extraction 
system was temporarily shutdown in August 20 12 due to operational issues. The system has recently 
undergone major repairs and bas been operating muc.h more efficiendy~ 
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XL OVERALL OBSERVATIONS (continued) 

c. Early indicators of Potential Remedy Failure 

Describe issues and obseivations such as unexpected changes In the cost or scope ofO&M 01· a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future. 

Analysis ofcosts is provided in the main body of this repo11. There were also no indicators of porencial 
failure observed during this five-year review inspection. 

0 . Opportunities for Optimization 

Describe issues and observations related to the implementation and scope ofO&M procedures. ln 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

I. None. The final remedy is in the desig11 phase. 

2. 

3. 

4. 
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Individual Site Notes - Field Recom1aissance 


Longhorn Am1y Ammun ition Plant, Kamack, TX. 


20 13 Five Year Review 

Site: LHAAP-012 	 Date: 12/17/12 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Ganunans 

Findings: 	 Remedy: 
1. Unlocked Gate: 	 Needs New Lock Securing 
2. Numerous Subsidence Areas Marked with flagging: 	 GPS Coordinates Recorded 

a. Central - I O'X12' 
b. West Edge three small areas - 10X20' and two combined at -8'X40' 
c. North End - 40'X40° 
d. Northwest Mower ruts - IO'X3Q'_ 

Most areas - I to 1.5 ft deep. Backfill, Tamper, Regrade, Vegetate 
3. Minor washout surface soil and grasses on east edge. 	 Grade, Vegetate 
4. East Ed~e fence line old. former animal burrow. 	 Check for activity, backfill and grade 
5. 	 Monitoring Well Identification, Condition - Out of date Confirm lDs. repainting. remarking, 

some locks, hinge repair (see weJJ list) 

Site: LHAAP-016 	 Date: 12/17112 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Gammans 

Findines: 	 Remedy: 
I . 	 Access Unrestricted @ Gate: Needs Barbed Wire to limit access 

around gate 
2. Signage Missi11g Along Fence line 	 Replace 
3. Few. Small Subsidence Areas Marked with flagging 

a. Central, West 30'X30' 
b. Central North ---40X10' 

Areas~ 0.5 tl deeu. Backfi ll. Tamper, Regrade, Vegetate 
4. Minor erosion surface soiL sparse vegetation esp.west edee Grade, Vegetate 

a. West 20'X 15' and 50'X30' 
b. East J5'X30' and 10'X50 ' 
c. Northeast., Slight 
d. North Sligl1t 

5. An:imal bmTow. East Central near swale 	 Check for activity, bac.kt'ill and grade 
6. 	 Monitoring Well l.dentification, Condition Co1tfinn IDs. repainting, remarking, 

growth cleating, some pad repairs. 
some locks, hinge repair (see well list) 

-
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Site: LRAAP-018/ 024 	 Date: 12/19 and 20/12 

Field Team: Dave Gammans. Scott Beesinger 

Findings: 	 Remedy: 
I. Unlocked Gate 	 Needs New Lock, Securing 
2. Gate Signage Illegible 	 Replace with new signs 
3. Signage Missing Along Fence line 	 Replace 
4. Few areas of rence Have Excessive Vegetation 	 Clearing I Maintenance 
5. 	 Monitoring Well Identification, Condition - Out of date Inspection, Confirm JOs, Repainting, 

Remarking. Locks, Repair or Abandon 
as needed 

Site: Groundwater Treatment Plant (GWTP) Date: 12/20/12 

Field Team: Dave Gammans, Scott Beesinger 

Findinos: 	 Remedy: 
I. Rust Corrosion on Activated Carbon Vessels 	 Recondition, Repaint 
2. Rust Corrosion on PK200B Tank 	 Recondition, Repaint 
3. Rust Residue Below PK140 lnfluent Holding Tank Flange 	 Recondition. Repaint 
4. System Optimizat ion 	 Ernzineerine. Review 
5. Level Probe Hydrochloric Acid Tank 	 Needs Eneineering Rev iew, Repair 

Site: Former Pistol Range CLHAAP-004-R-01) Date: 12/20/12 

field Teai:n: Dave Gammans, Scott Beesinger 

Findin us: Remedv: 
I . 	 Daily Access/Security Logs Review LUC Management Plan and 

Determine Fish and Wildlite Service 
and/or US Anny Responsibility 

2. Missing Signage, Gate Access 	 Review Plan As Above 
3. Former Monitoring Well Abandonment 	 Research. Co11firm, Possible Search 

Site: Former Acid Plant CLHAAP-049) 


Field Team: Dave Gammans, Scott Beesinger 


Findings: 
I. Daily Access/Security Logs 

2. Missing Signage, Access 
3. Monitoring Wells Identification. Condition 

Date: 12/20/12 

Remedy: 
Review LUC Management Plan and 
DetennineFisb and Wildlife Service 
aml!OT US Am1y Responsibility 
Review Plan As Above 
Research, Confirm IDs. Repainting. 
Remarking, Growth Clearing, Repair 
or Abandon as needed 

-

AECOM 
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Page I of I AECOM 
Photo Log 

Longhorn Anny Ammunition Plant, Karnack, TX. 

2013 f ive Year Review 
Photo# Date Site Descriution 

IOI 1021.JPG- 12/ 17/ 12 lHAAP-016 Animal burrow in Landfill 16. East Central Near Swale 

IOI- 1022.JPG 12117/ 12 
44 Landfill Central Area Looking Wesc 

101 1023.JPG- 12/ 17/ 12 
« Landfill Central Area Looking Eas1 

IOI 1024.JPG- 12/17/ 12 " Landfill Surface (poor quality photo) 

101 1025.JPG- 12/ 17112 " Landfill EasL Side Minor Erosion, Sparse Vegetation Area 

101 1026.JPG- 12/ 17/ 12 
« Landfill East Side Minor Erosion, Sparse Vegetation Area (Mower Tracks) 

IOI 1027JPG - 12/17/ 12 
.. Landfill Drainage Swale Looking Northwest 

101 1028.JPG- 12/17/12 
.. Drai11age Swale. Large Cobblestone Surface 

IOI 1029.JPG- 12/17112 
.. Landfill West, Central Slight Subsidence Area 

101 1030.JPG- 12/ 17/ 12 
« Landfi ll North, Bare- Slight Washout Area 

101 1031 .JPG- 12/17/ 12 LHAAP-016 Land Ii II No11beast Slight Washout Area, Mower Tracks 

IOI 1032.JPG- 12117/ 12 " Landfill Area Looking Nonh 

IOI 1033.JPG 12/17/12 
.. Land1ill Centtal Area Looking Northeast 

101 1034.JPG 11/17/ 12 
« Landfill Panoramic View (3 pho1os combined) 

Weather: sun. slight wind. temps hi 50's to low 60's °F. 

Field Team: David Ganm1ans, Dave Wacker. Gretchen McDonnell 

Camera Details: Kodak EasyShare M5350, 16 MP 

Photograph Files Location: c:\Users\GammansD\Longhorn 5yr\Travel\fteld work l'Om1s\ 

Completed Site Forms\12-17-2012 

Additional Comments: 

AECOM 
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APPENDrx Fl: Documents Reviewed 



Documents Reviewed for LHAAP-18/24 

Anny Environmental Hygiene Agency (AEHA), 1976. Final Report Water Quality Special 
Study No. 24-0586-77. U.S. Army Environmental Hygiene Agency, Aberdeen Proving 
Ground. Vol 1 of 1, 00000 I - 000032. August 

AEHA, J978. Final Report Air and Water Pollution Survey. Horacek, Smith, Painter & Spitz, 
Incorporated, Vol 1 of I, 000033 - 000077. April. 

AEHA, 1980. Final Report - AEHA Land Disposal Study No. 38-26-0104-81-82, AEHA 
Aberdeen Proving Ground, AR 1980 Vol I of 1, 000078 - 000196, 1980LandDispStdy­
vol. 01.pdf. February. 

A WD Technologies, Inc. , 1994. Physical Surveying and Other Field Data, Early Interim Action 
at Burning Ground No.3, LHAAP-18 & LHAAP-24 Burning Ground/ Washout Pond & 
Unlined Evaporation Pond. Longhorn Army Ammunition Plant. Marshall. TX, 1994 Vol 
2of13 L. 007897 - 007985. 1994-vol. 02 (of 13).pdf. February. 

Becher, Kent, 2012. U.S. Department of the Interior, U.S. Geological Survey, Quality Assurance 
Split Sampling al Selected Sites, longhorn Army Ammunition Plant longhorn, AR 2012 
Vol I of l A, 00 11 3584 - 00113593, 2012 USGS SplitSmplng ppt from 2012 Voll.pdf. 
January. 

Becher, Kent; Braun, Christopher; and Pearson, Danjel, 2012. U.S. Department of the Interior, 
U.S. Geological Survey, Evaluation of Interim Remedial Action at Longhorn Army 
Ammunition Plant site I 8124, Karnack, Texas. February. 

Burrows, Don, 1998. Radian lntemational LLC, Proof of Performance Test Results, 
Groundwater Treatment Plant, Interim Remedial Action Burning Ground No.3, Longhorn 
Army Ammunition Plant, Karnack, Texas, AR 1998 Vol 3 of 4 B, 023345-023388, 1998 
Proof of Performance.pdf . .I une. 

Complete Environmental Serv~ce, Inc., 2002. Final Report- Five~Year Review Report- for Sites 
18 & 24 (Burning Ground 3), Site 16 (Old landfill)_, and Site 12 (Sanitary Landfill) at the 
Longhorn Army Anmnmition Plam (L I-JAAP), Karnack, Texas, AR 2002 Vol 3 of 4 A, 
029146-029297, 2002_1 st-5yr_ reviewComplEnvService.pdf. August. 

Dow Environmental , Inc. (Dow), 1995. interim Remedial Action Burning Ground No. 3 and 
Unlined Evaporation Pond, Pilot Study Report - Phase 11, Longhorn Army Ammunition 
Plant, Karnack, Texas, AR 2009 Vol 3 of 13 G, 00073624 - 00073693, I 995 fRA 
PilotStudyPHll from 2009 Vol 3of 13.pdf. March. 

Dow, 	 1995. Final General Work Plan Interim Remedial Action, Burning Ground No. 3, 
longhorn Army Ammunition Plant, Karnack, Texas, Volume I, AR 1995 Vol 11 of I0 K, 
0I6353-01 6708, 1995-fRA Work Plan vol. 11 (of 10).pdf. December. 

Environmental Protection Systems. lnc., l 983. Final Ana(vsis Report - Contamination Analysis 
Report for Environmental Contamination Survey of the longhorn Army Ammunition 
Plant. Marshall, Texas, Vol l of l A, 000197 - 0005051984, ContamAnalRpt 
+closureRpt.pdf. March. 



Environmental Protection Systems, Lnc., 1984. longhorn Army Ammunition Plant 
Contamination Survey, 2011 Vol l of 16 A , 00099012 - 00099233, 1984 Contam 
Survey-frm20 11 Vol l.pdf. June. 

Jacobs Engineering Group Inc (Jacobs), 200 I , Final Remedial Investigation Report for the 
Group 2 Sites Remedial investigation (Sites J 2, J 7, J8124, 29 and 32) at the Longhorn 
Army Ammunition Plant Karnack Texas, 2001 Vol I of 2 A, 025526 - 025828, 2001­
Jacobs R1 vol 01.pdf. April. 

Jacobs, 2001. Final Report - Remedial Jnvestigation Report - Volume 2: Appendix J - Figures, 
for Group 2 Sites Remedial Investigation Report, Sites 12, I 7. I 8124,29. and 32 at the 
Longhorn Army Ammunition Plant (Li JAAP). Karnack, Texas, 200 I Vol 1 of2 B. 025829 
- 025880. April. 

Jacobs, 2001 , Final Report - Remedial Investigation Report - Volume 3: Appendices JI-IV; for 
Group 2 Sites Remedial Investigation Report, Sites 12,J7. 18124,29. and 32 at the 
Longhorn Army Ammunition Plant (LHAAP), Karnack, Texas, 2001 Vol 1 of2 C. 025881 
- 026577. April. 

Jacobs, 2002. Final Report - Baseline Human Health and Screening Ecological Risk Assessment: 
- Volume I : Report. for Group 2 Sites, Siles 12. 17, 18124, 29, 32, 49. Harrison Bayou. 
and Caddo Lake, at the longhorn Army Ammunition Plant (lHAAP), Kat·nack, Texas, 
AR 2002 Vol 3 of 4 B, 029298 - 029954, 2002-vol. 03 (of 04) JacobsBaselineHlth.pdf. 
August. 

Kindle, Stone and Associates, Inc, 1984. Closure of Unlined Evaporation Pond, Vol I of I 8, 
000506 - 000880, l984ContamAna1Rpt+ClosureRpt.pdf. July. 

Kindle, Stone and Associates, Jnc, 1985. Scope of Work - Specifications For Closure OfUnlined 
Evaporation Pond, Project No. DACA 87-84-C-0039Vol I of l, B, 000882 - 001 178, 
I985ClosureStats.pdf. August. 

Shaw Environmental Inc. (Shaw), 2004. Final Workplan- Installation-Wide Background Study 
for the Longhorn Army Ammunition Plant (LHMP), Karnack. Texas, AR 2004 Vol I of 7, 
031408-031752. January. 

Shaw, 2004. Final Workplan -Groundwater Data Gaps Tnvestigarion, Groups 2 and 4, for the 
Longhorn Army Ammunition Plant (LHMP), Karnack, Texas , AR 2004 Vol l of 7, 
031820-032072. Febmary. 

Shaw, 2007. Evaluation of Perimeter Well Data for Use as Groundwater Background, Shaw 
Environmental, Inc., 2007 Vol 5 of25 C. 00045756 ~ 00046051. June. 

Sbaw, 	2007. Sampling and Analysis Plan Groundwater Treatment Plant and Well Fields. 
Revision 1, AR 2007 Vol 8 of 25 I, 00048199 - 00048283, 2007SAP-GWTP Vol 8 of 
25.pdf. July. 

Shaw. 2007. Pilot Study Implementation Plan. Ground111ater Treatment Plant and Well Fields, 
AR 2007 Vol 9of25, A, 00048895 - 00048969, 2007 Pilot study GWTP-well fields.pdf. 
September. 



Shaw, 2007. Quarterly Evaluation Report, 3,.11 Quarter (July - Septernber) 2007 Groundwater 
Treatment Plant, Longhorn Army Ammunition Plant, Karnack, TX, AR unknown, 
Quarterly Eva! Rpt_3rdQtr_Jul-Sep 2-007.pd[ November. 

Shaw, 2007. Final Jnstallalion~Wide Baseline Ecological Risk Assessment, Volume I , Longhorn 
Army Ammw1ition Plant, Kamack. TX, AR 2007 Vol 10 of25 A, 00049542 - 00050415, 
2007 Final-lnstln-Basel ine-Eco Vol 1Oof25.pdf. November. 

Shaw, 2007. Final installation-Wide Baseline Ecological Risk Assessment, Volume 11, Steps 4 
through 8 Repot1 and Appendices L through P, longhorn Army Ammunition Plant, 
Karnack, TX. AR 2007 Vol 21 of 25 B, 00059408 - 00060025, 2007 Final-lnstln­
Daselihe-EcollVol 21 of 25.pdf. Novernber. 

Sbaw, 2008. Final Five-Year Review, Second Five-Year Review Reportfor lHAAP-12, lHAAP­
16 and LHAAP-18124, Longhorn Army Ammunition Plant. Karnack, Texas, AR 2008 Vol 
9 of 9 E, 00070660 - 00070845, Sept 2008 five year review with Comnts+APPS.pdf. 
September. 

Shaw, 	2010. Draft Final Feasibility Study LHAAP-18124 Burning Ground No.3 and Unlined 
Evaporation Pond, longhorn Anny Ammunition Plant, Karnack, Te.xas, 05 I 0 DRAFT 
FINAL Feasibility Study LHAAP 18-24.pdf. May. 

Shaw, 	2012. Drafi Quarterly Evaluation Report, 211 
d Quarter (April - June) 2012 Groundwater 

Treatment Plant, Longhorn Army Ammunition Plant, Karnack, TX, AR unknown, 
Quarterly Evaluation Report 2nd Qtr 2012.pdf. August. 

Texas Commission on Environmental Quality, 2010. Approval Letter Final Explanation of 
Significant Differences, Burning Ground 3 and Unlined Evaporation Pond (Designated 
as LHAAP-18124) Interim Remedial Action Record of Decision Dated May 1995, AR 
2010 Volume 8of19, B, 00088920- 00088936, LHAAP18-24ExplSigDiff20lO Vo8 of 
19.pdf. February. 

Texas Water Commission,1 988. Final Report -RCRA Facility Assessment (RFA), Vol 2 of2 B, 
001252 - 001909. April. 

U.S. 	Army, 1991. Final Agreement- Federal Facility Agreement Under CERCLA Section 120, 
Longhorn Army Ammunition Plant, Marshall, Texas, AR 1991 Vol l of D, 004332­
004400, 1991 Federal Facility Agreement.pdf September. 

U.S. Am1y, 20 I1. installation Action Plan-- Longhorn Army Ammunition Plant, Karnack. Texas, 
AR 20 11 Volume 2 of I6, J, 001001 17 - 00JOO178, June 13-201 l lnstalnActionPlan.pdf. 
June. 

U.S. 	Army Corps of Engineers (USACE), 1989. Final Report- Phase I Groundwater Quality 
Assessment Acrive Burning Ground and Unlined Evaporation Pond Volume 3 ­
(Appendices A Through K), Vol 2 of 5 C, 002089 - 002569. February. 

USACE. 1989, Final Report - Phase I RCRA Facility Investigation (RFJ) Active Burning Ground 
and Unlined Evaporatio11 Pond Volume J - Text, and Volume 2 Sheet Drawings , 
Volume 4 - Appendixes L through BB, AR 1989 Vol l of 5 A, Vol 3 of 5 D, 00 l 910­
002056, B, 002057 - 002088. 002570 - 003041, l989RCRA Jnv Logs2060-2063to2074­
2079.pdf, l 989RCRA Inv Logs2624-2676+2734-2749vol. 03.pdf. July. 



USACE, 1989. Final Ana~ytical Data-Phase 1l Field Data RCRA Facility lnvestigati.on (RF/), 
Vol 5 of 5 H, 003508 - 004034, (vol4 was QA/QC) 1989PhTI logsMW16-23+c4Avol. 
05.pdf September. 

USACE, l992. Final Workplan - Phase I Remedial Investigation I Feasibility Study (RI I FS) 
Work Plan, Volume I -General,, Vol 2 of 4 V, 004668-005119, J 992R1FSWPp4826­
4766MWlocnsXSs-vol2.pdf. June. 

USACE, 1993. Final Analytical Data - Dala Summary Report Of lnvestigation Results From 
1976 Through 1992 For Burning Ground 3 & The Unlined Evaporation Pond, 
1993Ana1DataLogsMW l -23+C 1-C lO+others-vol2.pdf. May. 

USACE, 1994. Final Workplan - Phase il Pilot Study For interim Remedial Action (IRA) For 
Burning Ground 3 & The Unlined Evaporation Pond. January. 

USACE, 1995. Record ofDecision For Early interim Remedial Action At Burning Ground No.3, 
Longhorn Anny Ammtmition Plant, Kamack, Texas, AR 1995 Volume 2 of 11 ,N, 
012681 - 012751. LHAAP18+24ROD1995.pdf. May. 

USACE, 2003. Action Plan, for the longhorn Army Ammunition Plant (LHAAP/. Karnack, 
Texas, AR 2003 Volume 1 of l , 031 143-03 1202, March2003lnstalnActionPlan.pdf. 
March. 

USACE, 2010. Final Feasibility Study. LHAAP-17. Burning Ground No. 2/Flashing Area, 
Group 2. Longhorn Army Ammunition Plant, Karnack, Texas, 2010 Vol 9 and 10 of 19 
A. 00089088 - 00090092, 00090093 - 00091096, I 7FS_20 10 Vol9of19.pdf. April. 

USACE, 2010, Final Explanation of Significant Differences, Burning Ground 3 and Unlined 
Evaporation Pond (Designated as LHAAP-18124) interim Remedial Action Record of 
Decision Dated May 1995, Longhorn Army Ammunition Plant; Karnack, Texas, AR 2010 
Volume 8of19, B, 00088920 - 00088936, LHAAP I8-24ExplSigDiff20 10 Vo8of 19.pdf. 
August. 

U.S. Environmental Protection Agency (USEPA), 1999. Letter- Early Interim Remedial Action 
at Burning Ground No. 3 and landfills J2 and J6- Remedial Action Completion, EPA 
Region 6 Williarn K. Honker. Chief, AR 1999 Volume 1 of 1, Z, 024580-024581 , 
LHAAP18-24ExplSigDiff2010 Vo8of19.pdf. August. 

USEPA, 2001. Office of Emergency and Remedial Response (5204G), Comprehensive Five­
Year Revier-ii Guidance, EPA 540-R-01-007, OSWER No. 9355.7-038-P. June. 

Weston, lt1c., l 993. Fina] Workplao - Remedial investigation I Feasibility Study (RJJFS) Final 
Work Plan Addendum. September. 
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APPEND TX Fl: Groundwater Elevation Map~ 
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Five-Year Review Site Inspection Checklist AECOM 
Longhorn Five-Year Review Report 2013 

FIVE-YEAR REVl EW SITE INSPECTION C HECKLIST 

lnfonnation may be completed by band and attached to the five-year review report as supporting documentation of 
site starus. "N/A'' refers to "not applicable." 

I. SITE lNFORMATION 

Site Name: Longhorn Army Ammun ition Plant 
Site: LHAAP-0 LS I 024 (Former Burning Ground I 
Unlined Evaporation Pond) 

Date of lnspection: Dec. 19 and 20, 2012 

Location and Region; Karnack, TX; EPA Region 6 EPA ID: TX6213820529 

Agency, office or company leadir\g the five-year review: 
AECOM under contract to the U.S. Army 

Weather/temperature: 12/ 19112 Overcast, moderate 
wind. temQS low to hi 50' s "F, 12/20/ 12 sun. slililit wind, 
SO's °F. 

Remedy lncludes: (Check all that apply) 
D Landfill cover/conta inment 
r8I Access controls 
r8I rnstitutiooal controls 

r8I Ground water pump and treatment 

NA Surface water collection and treatment 
r8I Other-

Attachments: 0 Lnspection team roster attached 
Inspection Team Members: David D. Gammans, Scott 

0 Site map attached 
Beesinger 

IJ. INTERVIEWS (Check all that apply) 

I. O&M Site Manager Title Date 
Name, Affiliation: Scott Becsinger O&M Site Manager Doc. 20. 2012 

Interviewed: Oby mail r8J at office D by phone Phone no. (903)2l 7-9954 
Problems, s uggestions: 1!'81 Report attached (Refer to Appendix I) 

2. O&M Staff Title Date 
Name, Affiliation: Ray Wagner O&M Staff Doc. 20 2012 

Interviewed: 0 by mail r8l at office 0 by phone Phone no. (903)679-3448 

Problems, suggestions: D Report attached 



Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

JI . INTERVIEWS (continued) 

3. Local regulatory authorities and response agencies (i.e.: State and Tribal offices, e mergency response office. 
police department, office of public health or environ mental health. zoning o ffice, recorder ofdeeds. or other 
city aud county offices, etc.). Fill in all that apply. 

Agency 

Contact 
Name Title Date Phone no . 

Problems, suggestions: 181 Report attacl1ed _(Refer to Appendix 
I ) 

Agency 
Contact 

Name Title Date Phone no, 

Problems. suggestions: 181 Report attached See Interview Record (Refor to 
Appendi~ I) 

4. Other interviews (optional) 181 Report attached to Five-Year Review Repon (Refer to Appendix I) 

1. 
2. 
3. 
4. 
5, 

lH. ONSITE DOCUMENTS & RECORDS VERJFlED (Check all that apply) 

1. O&M Documents 
18] O&M Manual (see below) 181 Readily available 181 Up to date 

18] As-built drawings ·~ Readily available 18] Up to date 

18] Maintenance logs 181 Readily available 18] Up to date 

Remarks: I) Daily Recordu11?. Records available on-site at Groundwater Treatment Plant CGWTP). 
2) Procedures presently m1der revision. 

2. Site-Specific Health and Safety Plan 
[83 Contingency plan/emergency response plan 

Remarks: Plans kept at GWTP. 

181 Readily available 
181 Readily available 

18] Up to dat·e 
18] Up to date 

0 N/ A 

0 NIA 
O N/A 

D N/A 
0 NIA 

2 




Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

Ill. ONSITIL DOCUMENTS & RECORDS VERJFIED (continued) 

3. O&M and OSHA Training Records 181 Readily available 181 Up to date 

Remarks: 

D NIA 

4. Permits and Service Ag reements 
0 Air djscbaTge permit 0 Readily available D Up to date 
0 Effluent discharge 0 Readily available D Up 10 dare 

D Waste disposal, POTW 0 Readily available D Up to date 
181 Other permits 181 Readily available 181 Up lo date 

Remarks: 

181 NIA 
181 NIA 
181 NIA 

D N/ A 

CataJ ytic oxidation unit under )tandard exemption for air emjssions, documentation on-site. Air monitoring per tJ1e 
Z007 Sampling and Analysis Plan. Groundwater Treatment Plant and Well Fields (Shaw, 2007). 

5. Gas Generation Records 0 Readily available D Up m date 181 NIA 
Remarks: 

6. Settlement Monument Records 0 Readily available D Up to date ~NIA 

Remarks: 

7. Ground Water Mon.itoring Records 181 Readily available D Up to date D NIA 
Remarks: Records maintained in Degartmem of Arm)::'. Adnii11istrative Record, Aecom electronic database, 

monthly and guarterlv reports. 

8. Leachate Extraction Records 0 Readily available D Up to date 181 NIA 
Remarks: 

9. Discharge Compliance Records 

181 Air 181 Readily available D Up to date D NIA 
rgj Water (effluent) (8] Readily available D Up to date 0 N/A 
Remarks: Monitorim?: ger the 2007 Samglin11 and Anal vs is Plan. Groundwater Treatment Plant and Well Pie Ids 

{Shaw, 2007). Records maintained at GWTP. Quarterly Evaluation Regorts maintained in Degartment ofAmw, 
Administrative Record. 

10. Daily Access/Security Logs 181 Readily available 181 Up to date D NIA 
Remarks: Dai Iv Sign fn Sheet at GroUJ1dwater Treatment Plant. LHAAP-18/24 has12erirneter fence . Access road 

to Groundwater Treatment Plant and site is gated with code key for enrry. Warning signs are gosted at the gate as 
weU as at the 12Iant and site_ 
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Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

IV. O&M COSTS 

1. 	O&M Organization 
D State in-house D Contractor for State 

D PRP in-house D Contractor for PRP 
(gJ Other (Example: Contractor for U.S. Anny Corps ofEngineers) 

(Plett~esee tht• t1ppropritJte .~ecti1>11s ofthe Fii•e-Year Re11iew Report (2013) for cost i11ftJTmatio11) 

2. 	O&M Cost Records 
D Readily available D Up to date 
183 Funding mechauism/agreement in place 
Origiual O&M cost eslimate 0 	 Break.down attached 

Total annual cost by year for review period, ifavailable 

to_ _From --- D B reakdown attacbed 
Date Date Total cost 

to__From --- 0 B reakdown attacbed 
Date Date Total cost 

to__From D Breakdown attached 
Date Dace Total COSI 

to__From 	 -- ­ D Breakdown attached 
Date Dace Total cost 

From to_ -- 0 Breakdown attached 
Date Date Total cos1 

3. 	Unantic.it>ated or UnusuaIJy Hig h O&M Costs During Review Period 
Describe costs and reasons: 


L Mai111e11a111;e aml 1epai1 1:o:s1~ al Lhe G\VTP have i111:1e<1seu uui.: tu svstem a1:e. 


2 . 

3. 

4 . 

5. 

4 




Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable D N/A 

A. Fencing 

1. Fencing damaged O Location shown on map 0 Gates secure D NIA 
Remarks: Fencing of site restricted area comgJete around gerimeter. Good condition with no noticeable 
breeches. A few areas of vegetation need clearing I maintenance. Site access road gate unlocked w.ith 12aved 
road to GWTP and site locked. Access bv gassword and kev. 

B. Other Access Restrictions 

1. Signs a.nd other security measures D Location shown on map D N/A 
Remarks: Signage on fencing and 12ate needs checking and reQlacemeot. lnfr~uent si@age alonu gerimeter 
fence of site. 

c. Institu tional Controls 

I. Implementation and enforcement 

Site conditions imply !Cs not properly implemented D Yes ~ No D NIA 
Site conditions imply res not being fully enforced D Yes [gi No 0 NIA 

Type of monitoring (e.g .. self-reporting. drive by) __Self reporting 
Frequency Common to occur daily. 

Responsible party/agency U.S. Armv 
Contact 

Ms.. Rose M. Zeiler {PhD) Site Manager NA { 479)635-0 l I 0 
Name Title Date Phone no. 

Reporting is up-to-date 181 Yes D No D N/A 
Reports are verified by the lead agency D Yes D No 181 N/A 

Specific requirements in deed or decision documents ha ve been met 
D Yes D No (gi NI A 

Violations bave been reported D Yes D No (gi N/A 
Other problems or suggestions: D Report attached 

2. Adequacy 181 ICs are adequate D res are inadequate D N/A 
Remarks: Sites under control of U.S. Armv. Construction activities at the Base must also be cleared by the 

environmental !!rou12 to address anv QOteutial exposure issues. Site Ll-1 AAP 18/24 is not included in the revised 2007 
or 2013 LUC 12lans. 

D. General 

1. Vandalis mltr espassing D Location shown on site map 181 No vandalism evident 
Remarks: Minor tresgassing violations near site but none known within the site area. 
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Flve-Year Rev1ew Site Inspection Checklist AECOM 
Longhorn Five·-Year Review Report 2013 

V. D ACCESS AND INST ITUTIONAL CONTROLS (continued) 

2. Land use changes on site 0 NIA 
Remarks: None. 

3. Land use changes offsite 181 NIA 
Remarks: None, Caddo Lake National Wildlife Refuge_ 

VI. GENERAL SITE CONDITIONS 


A. Roads C8;] Applicable 0 N/A 

I. Roads damaged 0 Location shown on site map C8;] Roads adequate 0 N/A 
Remarks: No Access issues. 

B. Other Site Conditions 

Remarks: General Site Condition is £xce1Jent. 

VU. LANDFILL COVERS 

A. Landfill Surface 

I. Set tlement (Low spots) 
Arial ex1ent 

O Applicable 

0 Location shown on site map 
Depth 

C8;J NIA 

0 Setllement not evident 

Remarks: 

2. Cr acks 0 Location shown on site map 0 Cracking not evident 
Lengths Width s Depths 
Remarks: 

3. Erosion 0 Location shown on site map 0 Erosion not evident 
Arial ex1ent Depth 

Remarks: 
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Flve-Year Revlew Site Inspection Checklist AECOM 
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Vil.A LANDFILL C OVERS (continued) 

4. Holes 0 Location shown on site map 
Arial extent Depth 
Remarks: 

D Hores oot evident 

5. Vegetative Cover D Grass 0 Cover properly establ ished 

O Trees/Shnibs (indicate site and locations on a diagram) 
Remarks: 

0 No s igns ofstress 

6. Alternative Cover (annored rock. concrete, etc.) 0 NIA 
Remarks: 

7. Bulges 0 Location shO\Vll on site map 
Arial extent Depth 

Remarks: 

D Bulges not evident 

8. Wet Areas/W;lter Damage D Wet areas/water damage not evident 
f2l Wet areas 0 Location shown on site map 0 Arial extent 
0 Ponding 0 Location shown on site map 0 Arial extent 

0 Seeps 0 Location shown on site map 0 Atial extent 

D Soft subgrade D Location shown on site map D Arial extent 

Remarks: _ Wet areas in drainage swales, western area near Sprinkler System 

9. Slope Instability D Slides D Location shown on site map D No evidence of slope instabili ty 

Arial extent 

Remarks: 

B. Benches 0 Applicable D N/A 

1. Flows By1>ass Bench D Location shown on site map D N/A or okay 

Remarks: 
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Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

VU.B LANDFILL COVERS (continued) 

2. Bench Breached 0 Location shown on si1e map 0 NIA orokay 
Remarks: 

3. Bench O \'ertopped 0 Location s hown on site map 0 N/A or okay 

Remarks: 

c. Let down CbaoJJels 0 Applicable 	 ['gJ N/A 

1. Settlement 0 Location shown on site map 0 No evidence of settlement 
Arial extent Depth 
Remarks: 

2. Material Degradatio11 LJ Locati011 shown OD site map O No evide11oe ofdegrndation 

Malerial type Arial extent 
Remarks: 

3. 	 Erosion 0 Location shown on site map 0 No evi'deuce of erosion 
Arial extent Depth 
Remarks: 

4. Undercutting D Location shown OD site map 0 No evidence ofundercutting 
Arial extent Depth 
Remarks: 

s. 	Obstructions Type 0 No obstructions 

0 Location shown on site map Arial extent 

Si-ze 
Rerna.rks: 

Type6. 	 Excessive Vegetative Growth 
0 No evidence of excessive growrJ1 
D Vegetntion in channels does not obstruct flow 

0 Location shown on site map Arial extent 

Remarks: 
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Vil . LANDFILL COVERS (continued) 

0. Cover Penetrations 0 Applicable ~ N/A 

1. Gas Vents 

0 Properly secured/locked 

0 Evidence of leakage at penetration 
Remarks: 

0 Active 

0 Functioning 

0 Passi\le 

0 Routinely sampled 0 Good condition 

0 Needs maintenance 0 NIA 

2. Gas Monitoring Probes 

0 Properly secured/ locked 

0 Evidence of leakage at penetration 
Remarks: 

0 Functioning 0 Routinely sampled 0 Good condition 

0 NeedsO&M D NIA 

3. Monitoring Wells (within surface area of landfill) 

D Properly secL~red/Jocked D Functioning 
0 Evidence of leakage at penetration 
Remarks: 

D Routinely sampled D Good condition 
D NeedsO&M D NIA 

4. Leachate Extraction Wells 

0 Properly secured/ locked D Functioning 

0 Evidence ofleakage at penetration 
Remarks: 

0 Routinely sampled 0 Good condition 

0 NeedsO&M 0 NIA 

5. Settlement Monuments D Located 
Remarks: 

D Routinely surveyed 0 N/A 

E. Gas Collection and Treatment D Applicable 0 NIA 

1. Gas Treatment Facilities D NIA 

D Flaring D Thennal destruction 0 Collection foT reuse 

D Good condition D Needs Maintenance 
Remarks: 

2. Gas Collection Wells, Manifolds, and Piping D N/ A 

D Good condition D Needs Maintenance 
Remarks: 

3. Gas Mon itoring Facilities (e.g .. gas monitoring ofadjacent homes or buildings) 0 NIA 
0 Good condition 0 Needs Maintenance 
Remarks: 
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VII. LANDFILL COVERS (continued) 

F. Cover Draina2e Laver 0 Applicable 0 NIA 

1. Outlet Pipes Inspected 0 Functioning 0 NIA 
Remarks: 

2. Outlet Rock Inspected 0 Functioning D NIA 
Remarks: 

G. Detention/Sedimentation Ponds 0 Applicable 0 N IA 

1. Siltation Arial extent Depth 0 N/ A 
Siltation not evident 

Remarks: 

2. Erosion Arial extent Depth 

Erosion not evident 
Remarks: 

3. Outlet Works D Functioning 0 NIA 
Remarks: 

4. Dam 0 Functio11ing 0 NIA 
Remarks: 

H. Retaining WalJs 0 Applicable 0 NIA 

1. Deformations D Location shown on site map D Deformation not evident 
Ho·rizontal displacement Vertical displacement 

Rotational displacemen1 

Remarks: 

2. Degradation D Location shown on site map 0 Degradation not evident 
Remarks: 
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VIL LANDFILL COVERS (continued) 

I. Perimeter Ditches/Off-Site Discharge 0 Aoolicable 0 NIA 
1. Siltation 0 Location shown on sjte map 

Arial extent Depth 
Remarks: 

r83 Siltation not evident 

2. Vegetative Growth 0 Location shown on site map 
O Vegetation does not impede -flow 
Arial extent Type 
Remarks: 

0 N/A 

3. Erosion 0 Location shown on site map 
Arial extent Depth 

Remarks: 

0 Erosion not evident 

4. Discharge Structure 0 Functioning 
Remarks: 

0 N IA 

vm. VERTICAL BARRIER wALLS 0 Applicable 181 NIA 

I. Settlement O Location shown on site map 
Arial CAient D Depth 

Remarks: Liners at Two ICTs {12 and 13) 
have HDPE liners on the western and 
northern sides, resQectively. These fonn 
imQermeable ba1Tiers between the ICTs 
and Hanison Bavou to inhibit the contam­
ination from migrating towards Harrison 
Bayou and ro focus the groundwater 
extraction within the feuce-d area. 

181 Settlement not evident 

2. Performance Monitoring Type ofmonitoring 
0 Performance not monitored r83 NIA 
Frequeucy 0 Evidence of 

breaching 
Head differential 

Remarks: 

IX. GROUNDWATER/SURFACE 
l8l Applicable 0 NIA 

WATER REMEDIES 
A. Groundwater .Extraction Wells, l8l Applicable D NIA 
Pumps. and Pipelines 
1. Pumps, Wellhead Plumbing, and 
Electrical 

0 Good condition 0 All required wells l8l Needs 
located maintenance 

Remarks: Mafotenanoe and optimization being conducted at 
time of site vi.sit. 

0 NIA 
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IX. GROUNDWATER/SURFACE WATER REMEDIES [8] Applicable 0 NIA 

2. Extraction System Pipelines, Valves, Valve Boxes. and Other Appurtenances 

[8] Good condition [8J Needs maintenance 
Remarks: Maintena.nce and 

optimization being conrl11cterl M 

time of site visit. 

3. Spare Parts and Equipment 
[8] Readily available 0 Good condition 0 Requires upgrade 0 Needs to be provided 
Remarks: Standard jtems readily available. speciali zed items/supplies procured within 24 to 28 hours. 

B. Surface Water Collection 
Structures. Pumps, and 0 Applicable 
Pipelines 

[81 N/A 

1. Collection Structures, Pumps, .and Electrical 
D Good condition 
Remarks: 

D Needs maintenance 

2. Surface Water Collection 
System Pipelines, Valves; 
Valve Boxes, and OtbeT 
Appurtenances 

D Good condition 
Remarks: 

D Needs maintenance 

3. Spare Parts and 
Equipm ent 

0 Readily available 
Remarks: 

D Good condition D Requires upgrade 0 Needs to be provided 

C. Treatment System ~ Applicable 0 NIA 
l. Treatment Train (Check components that apply) 

[8] Metals removal 

[8] Air st ripping [81 Carbou adsorbers 
121 Filters 

121 Additive (e.g., chelation agent, flocculent) 
121 Others 
121 Good co11dition D Needs maintenance 
(g] Sampling ports properly ma~·ked and functiona~ 

[8] Sampling/maintenance log displayed and up to date 
121 Equipment properly identified 
D Quantity of ground water tTeated annually 
D Quantity of surface water treated annually 
Remarks: 

D Oil/ water separation D Bioremediation 
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lX.C. GROUND WATER/SURFACE WATERREMEDJES (continued) 

2. Electrical Enclosures and Panels (Properly rated and functional) 
O N/A [81 Good condition D Needs maiotenance 

Remarks: 

3. Tanks, Vaults, Storage Vessels 
O N/A 181 Good condition [81 Proper secondary containment 181 Needs maintenance 
Remarks: Concerns from last five~year review have been corrected. Slight rust corrosion notjced on Activated 

Carbon Vessels, PK2008 Tank. and below PK 140 Influent Holding Tank flange. Generally Well Maintained 
Conditions at Groundwater Treatment Plant. 

4. Discharge Structure and Appurtenances 
D N/A t8I Good condition D Needs maintenance 
Remarks: 

5. Treatment Buildiog(s) 
D N/A [81 Good condition (esp. roof and doorways) D Needs repair 

0 Chemicals and equipment properly stored 
Remarks: 

6. Monitoring WeUs (Pump and u·eatment remedy) 
D Properly secured/ locked 0 Functioning [81 Routinely sampled D Good condition 
181 All required wells located [81 Needs maintenance D N/A 

Remarks: Site Monitoring Well Condition Survey_ Recentlv Conducted (December 19, 2012}. Monitoring 
Wells will be reconditioned as a1mrogr.iate. 

D. Monitorin2 Data 
J. Monitoring Data 

181 Is routinely sampled on rime D Is of acceptable quality 
data repons no: available 

2. Monitoring Data Suggests 
D Groundwater plume is effectively contained 181 Contaminant concentrations are decl ining (with minor 

exceptions. see text of Five-Year Review repon 
E. Monitored Natura l Attenuation t8I Applicable D NIA 
1. Monitoring Wells (Natural attenuation remedy) 

D Properly secured/locked !21 Functioning 0 Routinely sampled U Good condition 

181 All required wells locare<l 181 Needs maintenance D NIA 
Remarks: see comment in 3.6 Monitoring Wells (Pumg and tr.eatrnent remedy) above. 
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X. OTHER REMEDIES 

Jf there are remedies applied at the site which are not covered above, attach an inspection sheet desc1ibing the 
physical nature and condition ofany facility associated with the remedy. An example would be soil vapor 
extraction. 

XI. OVERALL OBSERVATIONS 

A. lmpJementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designeci. 
Begin with a brief statement ofwhat the remedy is to accomplish (i.e .. to contain contaminant plume, 
minimize infiltration and gas emission, etc,), 

T he IRA was intended to protect human bealth and the environment via waste removal and groundwater 
treatment. Remedial Action Objectives (RAOs), in accordance with the 1995 IRA ROD have been met by 
mitigating potential risks posed by high concentrations of chlorinated solven ts and heavy metals in source 
material present prior to the IRA and in shaJ low groundwater. Excavation of source material and 
contaminated soit - 30,000 yd3 (February 1997) greatly reduced contaminant mass. The Remedial Action 
Construction completion date was August 3 1, 1999. The interceptor collection trench (JCT) system is 14 
sections, from 100 to 1,300 ft in length, (- 5,000 linear feet) and - 25 to 55 ft deep within and around 3 sides 
of the Burning Gro1md. Trenches are as deep as the confining, s hallow GW zone clay layer. Twenty.eight 
sumps and pumps remove water thru dual wall containment piping to the GWTP influent tank. Trench 
water level probes activate or deactivate electric pmnps to maximize groundwater capture, ROD exceptions 
are tbac 8 vertical extraction wells were not installed. A 2010 Letter and Final Explanation of Significant 
Differences, presents a synopsis oftbe ROD c11anges. Actual depths of ICTs are unknown. 

The groundwater extraction and treatment protects the environment and human health by further reducing 
contaminant mass and exerting local, hydraulic groundwater control. The Groundwater Treatment Plant 
(GWTP) began operation .in January 1997. Jn 1998, perchlorate was discovered in groundwater and a 
Fluidized Bed Reactor began biological treatment .in April 200 I. Reinjection of treated groundwater began 
in 2007. Occasional exceedances of the perchlorate discbarge limit have occurred. othe1wise, the system 
appears to be meeting objecfrves. In practice, O&M activities at LHAAP-01 2. -016, and -018/024 are 
intertwined. 

Water levels, groundwater-flow direction and gradients bave cbanged since implementation of the IRA in 
1994 and reiojectioo of treated water in 2007. Drnugbt and removal of water for treatment bas affected the 
locations ofgroundwater highs and caused overall groundwater-Levels to decline about 8 to 9 ft from 1994 to 
2006. After reinjection of treated water (2007), !:,'Toundwater-Levels have 1isen (2009 measw-emeats) to within 
2 ft of the 1994 levels. The reinjection ofwater into ICT 9 in the southeast part ofLHAAP- 18/24 might be 
causing groundwater to flow towards the southeast. 

Comparison ofcontaminant data indicates contaminants have not spread dramatically and concentrations 
have been reduced. The metbyJene cWoride (MC), TCE and percWorate plumes bave fluctuated . The MC 
plume appears to have moved to the south since reinjection began. ln the northeast and o01thwest border 
areas rhe MC plume appears contained on-site, whereas in the southwest border area there appears to be 
limited offsite migration. The reasons contaminates continue to be detected outside LHAAP-18/24 are not 
fully known but may be caused by some contaminated groundwater bypassing the ICTs or possibly another 
offsite source. There does not seem to be on-going migration ofTCE offsite. Residual Perchlorate in 
nortlnvest and southwest border areas may continue as sources. l o intermediate and deep lllonitoring wells, 
Perchlorate concentrations have been decreasing and MC is generally not present or attenuated. 
Concentrations ofMC and TCE ca11 vary by orders of magnitude between sampling events, as rain appears to 
influence TCE concentrations. The IRA appears to have minimized contamination reaching Han-ison Bayou. 
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IRA measu.res were not intended to be a final remedy. All components oft:he final remedy (enhanced LUCs. 
in situ bioremediation. biobaniers and MNA) are still in the design phase. The Feasibility Study presently 
under way wlll evaluate the existing groundwater extraction and treatment. as well as other technologies. 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope ofO&M procedures. ln 
particular, discuss their relationsbjp to the current and long-term protectiveness of the remedy. 

The grotiudwater extraction and treatment system has been functioning adequately. but often at a reduced 
capacity. The system has recently undergone major repairs, has been operating much more efficiently and 
is in tbe process ofbeing optimized. Injection of water in two ittjection locations (fCT-6 and !CT-9) did 
not se.em to increase efficiency ofcapn1re, 
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XL OVERALL OBSERVATIONS (continued) 

c. Early indicators of Potential Remedy Faih1re 

Describe issues and observatio11s such as unexpected changes in tbe cost or scope ofO&M or a high 
frequency of unscheduled repairs Lba1 suggest that the protectiveness of the remedy may be compromised 
in the future. 

The O&M cost variances have occu1Ted main I y due to age of equipment. Note changes in Section A. 

o. Opportunities for Optimi~ation 

Describe issues and observat ions related to the implementation and scope ofO&M procedm·es. In 
particular, discuss their relationship to the current and long-tem1 protectiveness of the remedy. 

Monitoring welJs are recommended for assessment and reconditioning as well as addicioual monitoring to assess 
plume capture. The instaUation of imennediate and deep monito1ing wells at select locations, adjacent to 
existing shallow wells, would provide data to deterniine vertical gradients and extent of potentia l 
contamination. 

Groundwater level 111aps indicate the potential for transport of contaminated waler in all directions from 
groundwater highs so additional sampling of monitoring wells within LHAAP-18/24 and just outside 
contaminant liners and !CTs on a regular basis is recommended to monitor for potential bypassing and 
continue to determine concentrations and locations of comaminam plumes. 
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Individual Site Notes - Field Recom1aissance 


Longhorn Am1y Ammun ition Plant, Kamack, TX. 


20 13 Five Year Review 

Site: LHAAP-012 	 Date: 12/17/12 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Ganunans 

Findings: 	 Remedy: 
1. Unlocked Gate: 	 Needs New Lock Securing 
2. Numerous Subsidence Areas Marked with flagging: 	 GPS Coordinates Recorded 

a. Central - I O'X12' 
b. West Edge three small areas - 10X20' and two combined at -8'X40' 
c. North End - 40'X40° 
d. Northwest Mower ruts - IO'X3Q'_ 

Most areas - I to 1.5 ft deep. Backfill, Tamper, Regrade, Vegetate 
3. Minor washout surface soil and grasses on east edge. 	 Grade, Vegetate 
4. East Ed~e fence line old. former animal burrow. 	 Check for activity, backfill and grade 
5. 	 Monitoring Well Identification, Condition - Out of date Confirm lDs. repainting. remarking, 

some locks, hinge repair (see weJJ list) 

Site: LHAAP-016 	 Date: 12/17112 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Gammans 

Findines: 	 Remedy: 
I . 	 Access Unrestricted @ Gate: Needs Barbed Wire to limit access 

around gate 
2. Signage Missi11g Along Fence line 	 Replace 
3. Few. Small Subsidence Areas Marked with flagging 

a. Central, West 30'X30' 
b. Central North ---40X10' 

Areas~ 0.5 tl deeu. Backfi ll. Tamper, Regrade, Vegetate 
4. Minor erosion surface soiL sparse vegetation esp.west edee Grade, Vegetate 

a. West 20'X 15' and 50'X30' 
b. East J5'X30' and 10'X50 ' 
c. Northeast., Slight 
d. North Sligl1t 

5. An:imal bmTow. East Central near swale 	 Check for activity, bac.kt'ill and grade 
6. 	 Monitoring Well l.dentification, Condition Co1tfinn IDs. repainting, remarking, 

growth cleating, some pad repairs. 
some locks, hinge repair (see well list) 

-
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Site: LRAAP-018/ 024 	 Date: 12/19 and 20/12 

Field Team: Dave Gammans. Scott Beesinger 

Findings: 	 Remedy: 
I. Unlocked Gate 	 Needs New Lock, Securing 
2. Gate Signage Illegible 	 Replace with new signs 
3. Signage Missing Along Fence line 	 Replace 
4. Few areas of rence Have Excessive Vegetation 	 Clearing I Maintenance 
5. 	 Monitoring Well Identification, Condition - Out of date Inspection, Confirm JOs, Repainting, 

Remarking. Locks, Repair or Abandon 
as needed 

Site: Groundwater Treatment Plant (GWTP) Date: 12/20/12 

Field Team: Dave Gammans, Scott Beesinger 

Findinos: 	 Remedy: 
I. Rust Corrosion on Activated Carbon Vessels 	 Recondition, Repaint 
2. Rust Corrosion on PK200B Tank 	 Recondition, Repaint 
3. Rust Residue Below PK140 lnfluent Holding Tank Flange 	 Recondition. Repaint 
4. System Optimizat ion 	 Ernzineerine. Review 
5. Level Probe Hydrochloric Acid Tank 	 Needs Eneineering Rev iew, Repair 

Site: Former Pistol Range CLHAAP-004-R-01) Date: 12/20/12 

field Teai:n: Dave Gammans, Scott Beesinger 

Findin us: Remedv: 
I . 	 Daily Access/Security Logs Review LUC Management Plan and 

Determine Fish and Wildlite Service 
and/or US Anny Responsibility 

2. Missing Signage, Gate Access 	 Review Plan As Above 
3. Former Monitoring Well Abandonment 	 Research. Co11firm, Possible Search 

Site: Former Acid Plant CLHAAP-049) 


Field Team: Dave Gammans, Scott Beesinger 


Findings: 
I. Daily Access/Security Logs 

2. Missing Signage, Access 
3. Monitoring Wells Identification. Condition 

Date: 12/20/12 

Remedy: 
Review LUC Management Plan and 
DetennineFisb and Wildlife Service 
aml!OT US Am1y Responsibility 
Review Plan As Above 
Research, Confirm IDs. Repainting. 
Remarking, Growth Clearing, Repair 
or Abandon as needed 

-

AECOM 




Draft 
2013 Five-Year Review Report 
Longhorn Army Ammunition Plant. Karnack. Texas August 2013 

i\.PPENDTX F6: PbotograpM 



Page I of I "-=COM 
Photo Log 

Longhorn Anny Anununition Planl Karnack. TX. 

2013 Five Year Review 
Photo# Date Site Oescrintion 

IOI - 11 14.JPG 12/l9/12 LHAAP-OLS/024 Ceutrnl Site Area Looki11g Nonh 

LOI 1115.JPG - 12/19112 
« Cemral Site Area, interception CoUection Trench and Pbyto Remediatio11 in Distance 

101 1116.JPG- 12/19/12 
« Typical Monitoring Well and Phyto Remediation Area Looking Southeast 

101 11 17.JPG- 12/19/12 
.. Fonner Unlined Evaporation Pond (UEP) Location Looking West 

101 1118.JPG- 12/ 19112 " Phyto Remediation Area Looking South 

IOI l 119.JPG- 12/19/12 " Fence Line and Typical Monitoring Well Lookjng Southeast 

101 1120.JPG- 12/19112 
« lutercepwr Collection Trench Extraction Unit 

101 1111.JPG- 12/19112 
,, fi1terceptor Collec1ion Trenches Along Nonheast Border 

IOL l 122.JPG - 12/19/ 12 " Remains of Centrally Located Building 

101 1123.JPG- 1211 9/12 " Gate and Entrance Road to Lined Settling Pond Lookini; East 

101 1124.JPO- 12/19/12 
« Li11~d Seuli11g Pond L.uokj11g We.st 

IOI 1115.JPG- 1211 9/12 
« Ed1:,re of Lined Settling Pond Showing Slight Erosion 

IOI 1126.JPG 12/ 19/12 
« Storage Bu.ilding North of Lined Setlling Pond 

101 1127.JPG- 12/ 19/12 
.. Buildings near Lined Settling Pond Lool·6ng Nonh 

IOI­ 1128.JPG l'.!119fl 2 " Slight Erosion Along Edge of Lined Settling Pond 

IOL­ 1146.JPG 12120112 LHAAP-018/024 Entrance Gate and Access Road to Site Looking Nonh 

IOI 1147.JPG- 12120/12 
.. Warning Signs at Gate Entrance 

101 1148.JPG 12120/12 (( Southeast Fence Li.ne Around Site 

IOI 1149.JPG- 12120/1 2 " Central Site Area, Phyto Remediation Area in Distance 

IOI l 150JPG- 12/20/12 (( Interceptor Collection Trench 10 West 

101 1151.JPG - 12120/12 .. Southwesr Fence Line Around Site, Looking Korthwest 

IOI 1151.JPG- 11/20/ 12 " Drainage Swale Near Southwest Fence Line 

IOI 1153.JPG- 12/20/12 " Close-up of Drainage Swale 

IOI 1154.JPG- 12120111 " Nonhwest Fence Line with l11terce1)tor Collectlon Trench Behind 

101- 1155.JPG 12/20/ 12 .. Central Site Area Looking Nonh 

101 1156.JPG- 12/20/12 « Drainage Swale and Sprinklers Near Access Road Lookjng Northwest 

101 1157.JPG - 12/20/12 " Close-up of Drainage Swale 

IOI 1158.JPG- 12/20/12 ·' General Site Arca witb Interceptor Collection Trc11chcs Looking Nonh 

101 1159.JPG- 12120/12 « General Site Area witb Intercept-Or Collection Trenches looking North 

101 1160.JPG - 12/20/12 " Interceptor Collection Trenches In Nonhem Area 

101 1161.JPG - 12(20/12 (4 Central Drum and Supplies Area 

Weather: overcast. moderate wind. temps low to bj SO's °F. 12/20112 sun_slight wind_ tu SO's °F 

Field Team: David Gammans. Scott Beesinger 

Camera Deta1ls: Kodak EasyShare M5350, 16 MP 

Photograph Files Location: c:\Users\GammansD\Lorn!horn Syr\Travel\fietd work fonns\ 

Completed Site Forms\ 12-19-2012 and \ 12-20-2012 

AECOM 
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APPE.Nl>fXGl : Documents Re le,\ed 



Documents Reviewed for LHAAP-49 

Jacobs Engineering Group, lnc. (Jacobs), 2002. Final Remedial Investigation Report Addendum 
for the Group 2 Sites Remedial investigation Report. Site 49, St. Louis, Missouri. 
February. 

Jacobs, 2002. Final Report - Baseline Human Health and Screening Ecological Risk Assessment: 
- Volume l: Report, for Group 2 Sites, Sites 12. 17. 18/24, 29, 32, 49, Harrison Bayou, 
and Caddo Lake. al the Longhorn Army Ammunition Plant (LHAAP), Karnack, Tex.as, 
AR 2002 Vol 3 of 4 B, 029298 - 029954, 2002-vol. 03 (of 04) JacobsBaselineHlth.pdf 
August. 

Plexus 	Scientific Corp., 2005. Environmental Site Assessment, Phase 1 and II Report, Final. 
Production Areas, Longhorn Army Ammunition Plant, Karnack, Texas. February. 

Shaw, 2007. Final Jnstallalion-Wide Baseline Ecolo?,ical Risk Assessment, Volume 1, Longhorn 
Army Ammunition Plaut, Kamack, TX, AR 2007 Vol lO of25 A, 00049542 - 00050415, 
2007 Final-Instln-Basel ine-Eco VolI Oof25 .pdf. November. 

Shaw, 2009. Final Site Evaluation Report. LHAAP-49, Former Acid Storage Area, Longhorn 
Army Ammunition Plant, Kamack, Texas. June. 

Texas Commission on Environmental Quality (TCEQ), 1998. Interoffice Memorandurn from 
Ronald R. Pedde to Remediation Division Staff regarding implementation ofthe existing 
risk reduction rules (a.k.a. TNRCC Consistency Memorandum). July, 

TCEQ, 2006. Te..xas Risk Reduction Rules (30TAC§335) as updated through April. December. 
Access website~ http://www.tceg.texas.gov/remediation/nT.htm l. 

TCEQ, 2008. Emai l from Fay Duke to Stephen Tzhone!USEPA. Subject LHAAP-49 Soil 
Removal, Austin, Texas. September 22nd. 

U.S. Am1y, 2005. Evaluations of Select Metals Detections in the West Further Investigation 
Area, longhorn Army Ammunition Plant. Texas, Revision. February. 

U.S. Anny, 2010. Final Proposed Plan for LHAAP-49, Former Acid Storage Area, Longhorn 
Army Ammunition Plant, Karnack, Texas. January. 

U.S. 	Am1y Environmental Hygiene Agency, 1987. Final Groundwater Contamination Survey 
No. 38-26-0851-89. Evaluation of Solid Waste Management Units, Longhorn Army 
Ammunition Plant, Karnack, Texas. May. 

U.S. Army Toxic and Hazardous Materials Agency, 1980. Installation Assessment of longhorn 
Army Ammunition Plant, Repo11 No. / 50. February. 

U.S. Environmental Protection Agency. 1994. National Oil and Hazardous Substances Pollution 
Contingency Plan, 40 Code ofFederal Regulations Part 300, 59 Federal Register 47384. 
October. 
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APPENDIX G2! Groundwater· Elevation Map$ 
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Figure G2-1 

Groundwater Elevation Map - Shallow Zone 
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Five-Year Review Site Inspection Checklist AECOM 
Longhorn Five-Year Review Report 2013 

FIVE-YEAR REVlEW SITE INSPECTION C HECKLIST 

lnfonnation may be completed by band and attached to the five-year review report as supporting documentation of 
site starus. "N/A' ' refers to "not applicable." 

I. SITE lNFORMATION 

Site Name: Longhorn Army Ammunition Plant 
Site: LHAAP-049 (Fonner Acid Plant) 

Date of Inspection: Dec. 19, 2012 

Location and Region: Kamack, TX; EPA Region 6 EPA ID: TX6213820529 

Agency, office or company leading the five-year review: 
AECOM under contract to the U.S. Army 

Weather/temperarure: 
Overcast. moderate wind, ternus low to hi SO's "F. 

Remedy Includes: (Check aU that apply) 
0 Landfill cover/conta inment 

181 Access controls 

181 Institutional controls 

D Ground water pump and treatment 

NA Surface water collection and treatmen1' 
181 Other ­ No Further Action 

Attachments: D Inspection team roster attached 
Inspection Team Members: David D . Gammans, Scott 0 Site map attached 
Beesinger 

n. INTERVIEWS (Check all that apply) 

I. O&M Site Manager Title 
Name, Affil iation : Scott Beesinger O&M Site Manager 

Interviewed: O by mail ~ atoffice O by phone 
Problems, suggestions: ~ Report attached (Refer to Appendix I) 

Da te 
Dec. 20, 20 I 2 

Phone no. (903)2 17-9954 

2. O&M Staff Title 
Nnme, Affi liation: Ray Wagner O&M Staff 

Interviewed: D by mail ~ atoffice 0 by phone 

Problems, s uggestions: D Report all.ached 

Date 
Dec. 20. 2012 

Phone no. (903)679-3448 

1 




Five-Year Review Site lnspectlon Checklist AECOM 
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JI . INTE:RVTEWS (continued) 

3. Local re.gulatory authorities a nd res1>0nse. agencies ti.e.; State and Tribal offices, emergency response office, 
police department, office of public health or environmental health. zoning office, recorder ofdeeds, or other 
city and county offices, etc.). Fill in all that apply. 

Agency 
Contact 

Name Title Date Phone no. 

Problems, suggestions: 181 Repo11 attached (Refer to Appendix £) 

Agency 
Contact 

Name Title Date Phone no, 

Problems. suggestions: 181 Report attached See Interview Record (Refor to 
Appendi~ I) 

4. Other interviews (optional) 181 Report attached to Five-Year Review Repon (Refer to Appendix I) 
1. 
2. 
3. 
4. 
5, 

lH. ONSITE DOCUMENTS & RECORDS VERJFIED (Check all that apply) 

1. O&M Documents 
D O&M Manual (see below) 
0 As-built drawings 
0 Maintenance logs 

Remarks: 

0 Readily available 
0 Readily available 
0 Readily available 

2. Site-Specific Health and Safety Plan 0 Readily available 
0 Contingency plan/emergency response plan 0 Readily available 

Remarks: 

0 Up to date 
0 Up to date 
D Up t.o date 

D Up to date 
D lip to date 

[81 NIA 
[81 NlA 
t8J NI A 

12) N/A 
0 NI A 

2 




Five-Year Review Site lnspectlon Checklist AECOM 
Longhorn Five-Year Review Report 2013 

Ill. ONSITIL DOCUMENTS & RECORDS VERJ FIED (continued) 

3. O&M and OSHA Training Records D Readily available D Up to date 

Remarks: 

[8J NIA 

4. Permits and Service Agreements 
0 Air discharge permit 0 Readily available D Up to date 
0 Effluent discharge 0 Readily available D Up 10 daie 
D Waste disposal, POTW 0 Readily available D Up to date 
D Orher permits 0 Readily available D Up to date 

Remarks: 

[81 NIA 

[8J NIA 

[8J NIA 

[81 NIA 

5. Gas Genera tion Records 0 Readily available D Up 10 date 
Remarks: 

[81 NIA 

6. Settlement Monument Records 0 Readily available D Up to date 
Remarks: 

[81 N/A 

7. Ground Water Monitoring Records [81 Readily available D Up to date 
RemaJks: U.S. Army Administrative Record (Six Monitoring Wells on site) 

D N/A 

8. Leachate Extraction Records 0 Readily avajlable D Up to date 
Remarks: 

[81 N/A 

9. Discharge Compliance Records 

0 Air D Readily available 0 Up to date 
0 Water (effluent) D Readily available D Up to date 
Remarks 

[81 NIA 

[81 N/A 

J0. Daily Access/Secur ity L ogs 0 Reaclily available 0 Up to date 
Remarks: 

[8J NIA 

3 




Five-Year Review Site lnspectlon Checklist AECOM 
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IV. O&M COSTS 

1. O&M Organization 
D State in-house 

D PRP in-house 

D Contractor for State 

D Contractor for PRP 
(gJ Other (Example: Contractor for U.S. Anny Corps ofEngineers) 

(Please see Section 4.0 ofdie Five-Year Review Report (2013) fi>r cos/ information) 

2. O&M Cost Records 
D Readily available D Up to date 
O Fu11ding mechauism/agreement in place 
Origiual O&M cost eslimate 0 Break.down attached 

Total annual cost by yeaI for review period, ifavailabl~ 
(State unit here). 

From Month :i'.ear to -­ D Breakdown attacbed 
Date Date Total cost 

From to -­ 0 Breakdown attached 
Date Date Total cost 

From to- ­ D Breakdown attached 
Date Dace Total COSI 

From to -­ D Breakdown attached 
Date Dace Total COSI 

From to -­ 0 Breakdown attached 
Date Date Total cos1 

3. Unantic.i1>ated or UnusuaIJy High O&M Costs During Review Period 
Describe costS and reasons: 

l. 

2. 

3 . 

4 . 

5. 

4 
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V. ACCESS AND lNSTJTUTlONAL CONTROLS [81 Applicable ON/A 

A. Fencing 

I. Fencing damaged O Location shown on map 0 Gates secure 181 NIA 
Remarks: No fencing J2resent. Paved roads around site gerimeter. 

B. Other Access Restr ictions 

I. Signs and other security measures D Location shown on map ON/ A 

Remarks: Fish and Wildlife Service and Degartmeut of Armv Warning Signs on site. Signs grohibit 

unauthorized and/or gublic entry.. 

c. Institutional Controls 

1. Implementation and enforcement 

Site conditions imply !Cs not properly implemented 

Site conditions imply ICs not being fully enforced 

Type of monitoring (e.g., self-reporting, drive by} 
Frequency 

Responsible party/agency NA 
Contact 

D Yes 

D Yes 

[81 No 

181 No 

D NIA 

0 N/A 

Name Title 

Reporting is up-to-date D Yes 
Reports are verified by d1e lead agency D Yes 

Specific requirements in deed or decision documents have been met 
D Yes 

Violations have been reported D Yes 
Otber problems or suggestions: O Report allacbed 

Date 

D No 

D No 

D No 

D No 

Phone no. 

D N/A 

ON/A 

0 NIA 

ON/A 

2. Adequacy 181 LCs are adequate D lCs are inadequate [81 N/A 
Remarks: All construction activities at the Base must also be cleared by th! envirnnmental grouQ to address anv 

gotentia l exgosure issues. LHAAP-49 is a comQonent of the revised 2007 and new 2013 LUC 12Ja11s. 

D. General 
]. Vandalism/trespassing D Location shown on site map 181 No vandalism evident 

Remarks: 

5 
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2. Land use changes on site D NIA 
Remarks: None. 

V.D ACCESS AND INSTrTUTIONAL CONTROLS (continued) 

3. Land use changes offsite 0 N/A 
Remarks: None, Caddo Lake Wildlife Refuge 

VI. GENERAL SITE CONDITIONS 

1. Roads damaged D Location shown on site map 1'81 Roads adequate D NI A 
Remarks: Dirt roadway along northern edge of site. Paved roadways around site perimeter. 

A. Roads (8J Applicable 0 N/A 

Remarks: _Piney woodlands, few concrete f01mdatious/saddles. two building sl1ells and debris remain. 
Monitoring wells on-site. 

B. Other Site Conditions 

VII. LANDFILL COVERS 0 Applicable [2l NIA 

]. Settlement (Low sp·ots) D Location shown on site map O Settlement not evident 

Arial extent Depth 

Remarks: 

A. Landfill Surface 

2. Cracks D Location shown on site map 0 Cracking not evident 
Lengths Widths Depths 

Remarks: 

J. Erosion D Location shown on site map 0 ·Erosio11 not evident 

Arial extent Deptb 

Remarks: 

6 




Flve-Year Revlew Site Inspection Checklist AECOM 
Longhorn Five·-Year Review Report 2013 

Vil.A LANDFILL C OVERS (continued) 

4. 	 Holes 0 Location shown on site map D Hores oot evident 
Arial extent Depth 
Remarks: 

5. 	 Vegetative Cover D Grass 0 Cover properly established 0 No signs of stress 

O Trees/Shrubs (Indicate site and locations on a diagram) 

Reniarks: 


6. Alternative Cove.r (armored rock, concrete. etc.) D N/A 
Remarks: 

7. Bulges 0 Location shown on site map D Bulges not evident 
Arial extent Depth 

Remarks: 

8. Wet Areas/Water Da mage 
0 Wet areas 
D Ponding 

0 Seeps 

D Soft subgrade 

0 Wet areas/water damage not evident 
0 Location sllown on site map 0 Aiial exr.ent 
D Location shown on site map 0 Arial exrent 

D Location shown on site map 0 A1ial ex.rent 

D Location shown on site map D Arial extent 

Remarks: 

9. 	 Slope InstabiJity 0 Slides D Location shown on site map D No evidence of slope instabili ty 

Arial extent 

Remarks: 

B. Benches 	 0 Applicable D N/A 

I . Flows Bypass Bench D Location shown on site map D N/A or okay 

Remarks: 

7 
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VU.B LANDFILL COVERS (continued) 

2. Bench Breached 0 Location shown on si1e map 0 NIA orokay 
Remarks: 

3. Bench O \'ertopped 0 Location shown on site map 0 N/A or okay 

Remarks: 

c. Let down Cba o_neJs 0 Applicable 	 0 N/A 

1. Settleme nt 0 Location shown on site map 0 No evidence of settlement 
Arial extent Depth 
Remarks: 

2. Material Degradatio11 LJ Locati011 shown OD site map O No evide11oe ofdegrndation 

Malerial type Arial extent 
Remarks: 

3. 	 Erosion 0 Location shown on site map 0 No evi'deuce of erosion 
Arial extent Depth 
Remarks: 

4. Undercutting D Location shown OD site map 0 No evidence ofundercutting 
Arial extent Depth 
Remarks : 

s. 	Obstructions Type 0 No obstructions 

0 Location shown on site map Arial extent 

Si-ze 
Rerna.rks: 

Type6. 	 Excessive Vegetative Growth 
0 No evidence of excessive growrJ1 
D Vegetntion in channels does not obstruct flow 

0 Location shown on site map Arial extent 

Remarks: 

8 
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Vil . LANDFILL COVERS (continued) 

0 . Cover Penetrations 0 Applicable O N/A 

1. Gas Vents 

0 Properly secured/locked 
0 Evidence of leakage at penetration 
Remarks: 

0 Active 

0 Functioning 

0 Passi\le 

0 Routinely sampled 0 Good condition 
0 Needs maintenance 0 NIA 

2. Gas Monitoring Probes 

0 Properly secured/ locked 
0 Evidence of leakage at penetration 
Remarks: 

0 Functioning 0 Routinely sampled 0 Good condition 

0 NeedsO&M D NIA 

3. Monitoring Wells (within surface area of landfill) 

D Properly secL~red/locked 0 Functioning 
0 Evidence of leakage at penetration 
Remarks: 

D Routinely sampled D Good condition 
0 NeedsO&M D NIA 

4. Leachate Extraction Wells 

0 Properly secured/ locked 0 Functioning 

0 Evidence ofleakage at penetration 
Remarks: 

0 Routinely sampled 0 Good condition 

0 NeedsO&M 0 NIA 

5. Settlement Monuments 0 Located 
Remarks: 

0 Routinely surveyed 0 N/A 

E. Gas Collection a nd Treatment D Applicable 0 NIA 

1. Gas Treatment Facilities D NIA 

D Flaring D Thennal destruction D Collection foT reuse 

D Good condition D Needs Maintenance 
Remarks: 

2. Gas Collection Wells, Manifolds, and Piping D N/ A 

D Good condition D Needs Maintenance 
Remarks: 

3. Gas Mon itoring Facilities (e.g .. gas monitoring ofadjacent homes or buildings) 0 NIA 
0 Good condition 0 Needs Maintenance 
Remarks: 

9 
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VII. LANDFILL COVERS (continued) 

F. Cover Draina2e Laver 0 Applicable 0 NIA 

1. Outlet Pipes Inspected 0 Functioning 0 NIA 
Remarks: 

2. Outlet Rock Inspected 0 Functioning D NIA 
Remarks: 

G. Detention/Sedimentation Ponds 0 Applicable 0 N IA 

1. Siltation Arial extent Depth 0 N/ A 
Siltation not evident 

Remarks: 

2. Erosion Arial extent Depth 

Erosion not evident 
Remarks: 

3. Outlet Works D Functioning 0 NIA 
Remarks: 

4. Dam 0 Functio11ing 0 NIA 
Remarks: 

H. Retaining WalJs 0 Applicable 0 NIA 

1. Deformations D Location shown on site map D Deformalio11 not evident 
Ho·rizontal displacement Vertical displacement 

Rotational displacement 

Remarks: 

2. Degradation D Location shown on site map 0 Degradation not evident 
Remarks: 

10 
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VIL LANDFILL COVERS (continued) 

I. Perimete.r Ditches/Off-Site Discharge 0 Applicable 0 NIA 
1. Siltation 0 Location shown on sjte map 

Arial extent Depth 
Remarks: 

0 Siltation not evident 

2. Vegetative Growth 0 Location shown on site map 
O Vegetation does not impede -flow 
Arial extent Type 
Remarks: 

0 N/A 

3. Erosion 0 Location shown on site map 
Arial extent Depth 

Remarks: 

0 Erosion not evident 

4. Discharge Structure 0 Functioning 
Remarks: 

0 NIA 

vm. VERTICAL BARRIER wALLS 0 Applicable 0 N IA 

I. Settlement 0 Location shown on site map 
Arial extent 0 Depth 
Remarks: 

0 Settlement not evident 

2. Performance Monitoring Type ofmonitoring 
0 Perfonnance not monitored 
Frequency 

Head differential 

Remarks: 

0 Evidence ofbreaching 

IX. GROUNDWATER/SURFACE WATER REMEDIES 0 Applicable ~ NIA 

A. Groundwater Extraction Wells, Pumps, and Pipelines 0 Applicable 0 NIA 
1. Pu mps, Well head Plumbing, and Electrical 

0 Good condition D All required wells located 0 Needs maintenance 
Remarks: 

0 N IA 

11 
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IX. GROUNDWATER/SURFACE WATER REMEDIES 0 Applicable 0 NIA 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 

D Good condition 0 Needs maintenance 
Remarks: 

3. Spare Parts and Equipme.nt 
D Readily available 0 Good coaditiou D Requires upgrade 
Remarks: 

D Needs to be provided 

B. Su r face Water CoUectioo Structures, Pumps, and Pipelines D Applicable D N/A 
1. Co·Dectioo St ructures, Pumps, and Elcctric~d 

D Good condition D Needs maintenance 
Remarks: 

2. Surface Water ColJection System Pipelines, Valve.s. Valve Boxes, anti Other Appurtenances 
D Good condition D Needs maintenance 
Remarks: 

3. Spnre Parts and Equipment 

D Readily available D Good condition D Requires upgrade D Needs to be provided 
Remarks: 

c. T reatment System 0 Applicable l8I NIA 
I. Treatment Train (Cbeck components tbat apply) 

D Metals removal D Oil/water separation D Bioremediation 

D Air stripping 0 Carbon adsorbers 

D Filters 

D Additive (e.g., chelation agent, flocculent) 

D Others 
D Good condition 0 Needs maintenance 

D Sampling ports properly marked and functiona l 

D Sampling/ maintenance log displayed and up to date 

D Equipment properly ideu6fied 

D Quantity ofground water treated annually 
0 Quantity of sul'face watet treated annually 
Remarks: 

12 
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lX.C. GROUND WATER/SURFACE WATER REMEDJES (continued) 

2. Electrical Enclosures and Panels (Properly rated and functional) 
~ NIA 0 Good condition D Needs maiotenance 

Remarks: 

3. Ta nks, Vaults, Storage Vessels 
~NIA 0 Good condition [81 Proper secondary containment 0 Needs maintenance 

Remarks: 

4. Discharge Structure and Appurtenances 
[81 NIA 0 Good condition 0 Needs maintenance 
Remarks: 

5. Treatment Building(s) 
~ NIA O Good condition (esp. roofand doorways) D Needs repair 
0 Chemicals. and equipment properly stored 
Remarks: 

6. Monitoring Wells ( Pump and treatment remedy) 
0 Properly secured/locked 0 Functioning 0 Routinely sampled D Good condition 
D All req11ired wells located D Needs mainrenaoce ~ NIA 

Remarks: 

0 . Monitoring Data 
1. Monitoring Data 

[81 Has been routinely sampled D rs ofacceptable quali ty 
on time; is no longer required data reports nm available 
2. Monitoring Data Suggests 

D Groundwater plume is effectively contained see text ofFive-Year Review report 
E. Monitored Natural Attenuation 0 Applicable [81 N IA 
1. Monitor ing Wells (Natural attenuation remedy) 

0 Properly secured/locked D Functioning 0 Routinely sampled 0 Good condition 
0 All required wells located 0 Needs maintenance D NIA 

Remarks: 

13 
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X. OTHER REMEDlES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing the 
physical nature and condition ofany facility associated with the remedy. An example would be soil vapor 
extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whed1er the remedy is effective and functioni ng as designed. 
Begin with a brief statement ofwhat the remedy is to accomplish (i.e .. to conta in contaminant plume, 
minimize infihrntion and gas emission. etc.). 

Current remedy per 20 I 0 ROD is No Action. 

B . Adequacy of O&M 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness oftbe remedy. 

NA, there is ao active O&M on this site. 

14 
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XL OVERALL OBSERVATIONS (continued) 

c. Early indicators of Potential Remedy Fail~re 

Describe issues and obseivations such as unexpected changes In the cost or scope ofO&M 01· a high 
frequency of unscheduled repairs that suggest that the protectiveness oftbe remedy may be compromised 
in the future . 

NIA 

0 . Opportunities for Optimization 

Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss theit· relationship to the current and long-term protectiveness ofthe remedy. 

l. None 

2­

J . 

J . 
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Individual Site Notes - Field Recom1aissance 


Longhorn Am1y Ammun ition Plant, Kamack, TX. 


20 13 Five Year Review 

Site: LHAAP-012 	 Date: 12/17/12 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Ganunans 

Findings: 	 Remedy: 
1. Unlocked Gate: 	 Needs New Lock Securing 
2. Numerous Subsidence Areas Marked with flagging: 	 GPS Coordinates Recorded 

a. Central - I O'X12' 
b. West Edge three small areas - 10X20' and two combined at -8'X40' 
c. North End - 40'X40° 
d. Northwest Mower ruts - IO'X3Q'_ 

Most areas - I to 1.5 ft deep. Backfill, Tamper, Regrade, Vegetate 
3. Minor washout surface soil and grasses on east edge. 	 Grade, Vegetate 
4. East Ed~e fence line old. former animal burrow. 	 Check for activity, backfill and grade 
5. 	 Monitoring Well Identification, Condition - Out of date Confirm lDs. repainting. remarking, 

some locks, hinge repair (see weJJ list) 

Site: LHAAP-016 	 Date: 12/17112 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Gammans 

Findines: 	 Remedy: 
I . 	 Access Unrestricted @ Gate: Needs Barbed Wire to limit access 

around gate 
2. Signage Missi11g Along Fence line 	 Replace 
3. Few. Small Subsidence Areas Marked with flagging 

a. Central, West 30'X30' 
b. Central North ---40X10' 

Areas~ 0.5 tl deeu. Backfi ll. Tamper, Regrade, Vegetate 
4. Minor erosion surface soiL sparse vegetation esp.west edee Grade, Vegetate 

a. West 20'X 15' and 50'X30' 
b. East J5'X30' and 10'X50 ' 
c. Northeast., Slight 
d. North Sligl1t 

5. An:imal bmTow. East Central near swale 	 Check for activity, bac.kt'ill and grade 
6. 	 Monitoring Well l.dentification, Condition Co1tfinn IDs. repainting, remarking, 

growth cleating, some pad repairs. 
some locks, hinge repair (see well list) 

-
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Site: LRAAP-018/ 024 	 Date: 12/19 and 20/12 

Field Team: Dave Gammans. Scott Beesinger 

Findings: 	 Remedy: 
I. Unlocked Gate 	 Needs New Lock, Securing 
2. Gate Signage Illegible 	 Replace with new signs 
3. Signage Missing Along Fence line 	 Replace 
4. Few areas of rence Have Excessive Vegetation 	 Clearing I Maintenance 
5. 	 Monitoring Well Identification, Condition - Out of date Inspection, Confirm JOs, Repainting, 

Remarking. Locks, Repair or Abandon 
as needed 

Site: Groundwater Treatment Plant (GWTP) Date: 12/20/12 

Field Team: Dave Gammans, Scott Beesinger 

Findinos: 	 Remedy: 
I. Rust Corrosion on Activated Carbon Vessels 	 Recondition, Repaint 
2. Rust Corrosion on PK200B Tank 	 Recondition, Repaint 
3. Rust Residue Below PK140 lnfluent Holding Tank Flange 	 Recondition. Repaint 
4. System Optimizat ion 	 Ernzineerine. Review 
5. Level Probe Hydrochloric Acid Tank 	 Needs Eneineering Rev iew, Repair 

Site: Former Pistol Range CLHAAP-004-R-01) Date: 12/20/12 

field Teai:n: Dave Gammans, Scott Beesinger 

Findin us: Remedv: 
I . 	 Daily Access/Security Logs Review LUC Management Plan and 

Determine Fish and Wildlite Service 
and/or US Anny Responsibility 

2. Missing Signage, Gate Access 	 Review Plan As Above 
3. Former Monitoring Well Abandonment 	 Research. Co11firm, Possible Search 

Site: Former Acid Plant CLHAAP-049) 


Field Team: Dave Gammans, Scott Beesinger 


Findings: 
I. Daily Access/Security Logs 

2. Missing Signage, Access 
3. Monitoring Wells Identification. Condition 

Date: 12/20/12 

Remedy: 
Review LUC Management Plan and 
DetennineFisb and Wildlife Service 
aml!OT US Am1y Responsibility 
Review Plan As Above 
Research, Confirm IDs. Repainting. 
Remarking, Growth Clearing, Repair 
or Abandon as needed 

-

AECOM 
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Page I of I "-=COM 
Photo Log 

Longhorn Anny Ammunition Plant. Karoack. TX. 

2013 Five Year Review 
Photo# Date Site Descrintion 

IOI - 1099.JPG 12119/12 lHAAP-049 Site Area Looking Southwest wich Monitoriug Wel149WW04 

lOl 1100.JPG- 12119112 
... Remains ofBujldings and Geaeral Site Area Looking SoULh 

IOI 1101.JPG- 12/19/12 
« Concrete Cradles and Monitoring Well 49WW08 in Background Looking Southwest 

IOI 1102.JPG- 12/19/12 " Concrete Cradles Looking South 

101 1103..IPG- 12/ 19112 
.< Typical Abandoned Pipe, Centrnl on Site 

101 1104.JPG- 12/19/12 
.. Sire Area from Slight Hill Looking Easl 

101 1105.JPG- 12119112 
.. Slight Ridge Area from Hill Looking West 

101 1106.JPG- 12/19/12 
.. Typical Fish and Wildlife Sen ice Waniing Signs to Southeast ofSite 

lOL 1107.JPG- 12/19/12 
,, Typical Departmeat of Am1y Warning Sign to Southeast of Site 

101 1108.JPG- 11119/12 
« Remains of Buildiogs and Pipe Centrally Located Looking North 

101 1109.JPO- 12/19/12 
« Rt:rnai11s ur Buildi11gs Lu1:iite<l tu Ea~1 anu Gt:11t:rnl Site Au;a Louk in:g Nu1 th 

101 1110..IPG- 12/19/12 
u Remains of Buildings and Stack Remnants Looking Northeast 

IOI 1111.JPG 12/ 19/12 ~· Soulh-Central Concrete Structures Looking West 

101 11 12.JPG - 12/ 19/ 12 
.. General Site Conditions (fom1er safety shower) Looking North 

IOI ­ 1113.JPG 12/19/12 LHAAP-049 Area near Monitoring Well 49WW05 Sho•ving Need for Pad Clearinrg 

Weather: overcast, moderate wind, temps low to hi 50's °F. 

Field Team: David Gamm ans, Scott Bees in ger 

Camera Details: Kodak EasyShare M5350. 16 MP 

Photograph Files Location: c:\Users\GammansD\Longhom 5yr\Travel\field work fom1s\ 

Completed Site Fonns\12-1 9-2012 

Additional Comments: 

-
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~ESTRICTED ARE~ 

This insta llation has been declared a restricted 

area by authority of the Commanding Of tic er in 

accordance with the provisions of the d irecti ve 

issued by the Secretary of De fense on 20 Augus t 

1954. pursuant to the provisions of Section 21. 

Internal Security Acl of 1950 Unauthorized 

entry is prohibited 

All persons and vehicles entering herein are 

habl~ to search Photographing or making notes. 

dr~wmgs. maps or graphic representations of 

lh1s ~~ea or its activities are proh1b1ted unless 


....--s;;;.i;ee,c1f1cat1y authorized by the Coh , mmander Any 
sue material found in the 

persons will be conf1scaledpossess1on of unauthorized ' 
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APPEJ\~CX Al : Documents Re,·iewed 



Documents Reviewed for Pistol Range 

Complete Environmental Services, 2004. Correspondence from William R. Corrigan, Ill, 
addressed to Rose M. Zeiler. LHAAP Site Manager, Department of the Army, Subject: 
Data from samples al PLr;tol Firing Range. Karnack. Texas. July 6th. 

Maley, 	Don, 1988. Potential Hazardous Waste Site Preliminary Assessment, EPA Form 2070­
12. ApriL 

Shaw, 2007. Final Installation-Wide Baseline Ecological Risk Assessment. Volume!, Longhorn 
Am1y Ammunition Plant, Kamack, TX, AR 2007 Vol 10 of25 A, 00049542 -00050415, 
2007 Final-lnstln-Baseline-EcoVol1 Oof25.pdf. November. 

Shaw, 2009. Final Engineering Evaluation/Cost Analysis. Former Pistol Range, Longhorn Army 
Ammunition Plant, Karnack, Texas. February. 

Shaw, 2010. Final CompleNon. Report. Non-Time-Critical Removal Action at the Former Pistol 
Range, Longhorn Army Ammunition Plant, Karnack, Texas. January. 

Texas Commission on Environmental Quality (TCEQ), t998, Interoffice Memorandum from 
Ronald R. Pedde to Remediation Division Staff, Subject: Implementation of the Existing 
Risk Reduction Rule, July 23rd. 

TCEQ, 2006_ Update Examples ofStandard No. 2, Appendix II Medium-Specific Concentrations. 
March. 

Thiokol Corporation, 1995. Letter from B. Singh/Thiokol to Administrative Contracting Officer, 
Subject Ref Letter dated 7 June 1995, Su~ject: TNRCC Area of Concern - Lead 
Contamination al Pistol Firing Range, July 20th. 

U.S. 	Army, 2004. Memorandum of Agreement Between the Deparfmem of the Army and the 
Department of rhe Interior.for the Jnteragency Transfer of lands at the longhorn Army 
Ammunition Plant for the Caddo Lake National Wildlife Refuge, Harrison County, Tex.as. 
April. 

U.S. Army, 2010. Final Proposed Plan .for the Former Pistol Range, Longhorn Army 
Ammunition Plant, Karnack, Texas. January. 
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Five-Year Review Site lnspectlon Cheddis! AECOM 
Longhorn Five-Year Review Report 2013 

FIVE-YEAR REVlEW SITE INSPECTION C HECKLIST 

lnfonnation may be completed by band and attached to the fi ve-year review report as supporting documentation of 
site starus. "N/A' ' refers to "not applicable." 

I. SITE lNFORMATION 

Site Name: Longhorn Army Ammunition Plant 
Site: LHAAP-004-R-OJ (Fonner Pistol Range) 

Date of Inspection: Dec. 19, 2012 

Location and Region: Karnacl<, TX; EPA Region 6 EPA ID: TX6213820529 

Agency, office or company leading the five-year review: 
AECOM under contract to the U.S. Army 

Weather/temperature: 
overcast, moderate wind, tem12s low to hi 50's "F. 

Remedy Includes: (Check aU that apply) 
0 Landfill cover/conta inment 

D Access controls 

D Institutional controls 

D Ground water pump and trearrnent 

NA Surface water collection and treatmen1' 
cg) Other ­ No further Action 

Attachments: D Inspection team roster attached 
Inspection Team Members: David D . Gammans, Scott 0 Site map attached 
Beesinger 

n. INTERVIEWS (Check all that apply) 

I. O&M Site Manager Title 
Name, Affil iation : Scott Beesinger O&M Site Manager 

Interviewed: O by mail ~ atoffice 0 by phone 
Problems, suggestions: ~ Report attached (Refer to Appendix 1-1) 

Date 
Dec. 20, 20 I 2 

Phone no. (903)217-9954 

2. O&M Staff Title 
Nnme, Affiliation : Ray Wagner O&M Staff 

Interviewed: D by mail ~ atoffice 0 by phone 

Problems, s uggestions: D Report all.ached 

Date 
Dec. 20. 201 2 

Phone no. (903)679-3448 
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JI . INTE:RVTEWS (continued) 

3. Local regulatory authorities a nd res1>0nse. agencies ti.e.; State and Tribal offices, emergency response office, 
police department, office of public health or environmental health. zoning office, recorder ofdeeds, or other 
city aud county offices, etc.}. Fill in all that apply. 

Agency 
Contact 

Name Title Date Phone no. 

Problems, suggestions: ~ Repo11 attacl1ed _\ Refer to Appendix 
I ) 

Agency (Refor to Appendix 
I) 
Contact 

Name Title Date Phone no. 

Problems, suggestions: ~ Rep011 attached See lntervjew Record 

4. Other interviews (optional) ~ Report attached to Five-Year Review Repon (Refer to Appendix I) 
l. (Refer to Appendix l) 
2. 
3. 
4. 
s. 

lH. ONSITE DOCUMENTS & RECORDS VERJFIED (Check all that apply) 

1. O&M Documents 
0 O&M Manual (see below) 
0 As-built drawings 
D Maintenance logs 

Remarks: 

0 Readily available 
0 Readily available 
0 Readily available 

2. Site-Specific Health and Safety Piao 0 Readily available 

0 Con1jngeocy plan/emergency response plan 0 Readily available 

Remarks: 

0 Up to date 
0 Up to date 
D Up t.o date 

0 Up to date 

D Up to date 

[81 NIA 
[gJ N /A 
t8J N/A 

[81 N/A 
0 NI A 

2 
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Ill. ONSITIL DOCUMENTS & RECORDS VERJ FIED (continued) 

3. O&M and OSHA Training Records D Readily available D Up to date 

Remarks: 

(8;') NIA 

4. Permits and Service Agreements 
0 Air discharge permit 0 Readily available D Up to date 
0 Effluent discharge 0 Readily available D Up 10 daie 

D Was te disposal, POTW 0 Readily availnble D Up to date 

D Orher permits 0 Readily available D Up to date 

Remarks: 

l'8J NIA 

(8;') NIA 
(8;') NIA 

l'8J NI A 

5. Gas Genera tion Records 0 Readily available D Up 10 date 
Remarks: 

l'8I NIA 

6. Settlement Monument Records 0 Readily available D Up to date 
Remarks: 

l'8I NIA 

7. Ground Water Monitoring Records 1'81 Readily available D Up to date 
RemaJks: U.S. Army Administrative Record (Monitoring Well Abandoned) 

l'8I NIA 

8. Leachate Extraction Records 0 Readily avajlable D Up to date 
Remarks: 

l'8I N/A 

9. Discharge Compliance Records 

0 Air 0 Readily available 0 Up to date 
0 Water (effluent) D Readily available D Up to date 
Remarks: Sam~led whar freguenc}'.. Records maintained where 

l'8I N/A 
(8;') NIA 

IO. Da ily Access/Secur ity Logs 0 Readily available D Up to date 
Remarks: 

l'8I NJA 

3 
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IV. O&M COSTS 

1. O&M Organization 
D State in-house 

D PRP in-house 

D Contractor for State 

D Contractor for PRP 
(gJ Other (Example: Contractor for U.S. Anny Corps ofEngineers) 

(Please see Section 4.0 ofdie Five-Year Review Report (2013) fi>r cos/ information) 

2. O&M Cost Records 
D Readily available D Up to date 
O Fu11ding mechauism/agreement in place 
Origiual O&M cost eslimate 0 Break.down attached 

Total annual cost by ye~ for review period, ifavailable 
(State unit here) 

From Month :i'.ear to ­ - - D Breakdown attacbed 
Date Date Total cost 

From to -- ­ 0 Breakdown attacbed 
Date Date Total cost 

From to -- ­ D Breakdown attached 
Date Dace Total COSI 

From to -- ­ D Breakdown attached 
Date Dace Total COSI 

From to -- ­ 0 Breakdown attached 
Date Date Total cos1 

3. Unantic.i1>ated or UnusuaIJy Hig h O&M Costs During Review Period 
Describe costs and reasons: 

L -
2. 

3. 

4 . 

5. 

4 
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V. ACCESS AND l NSTJTUTlONAL CONTROLS [81 Applicable ON/A 

A. Fencing 

I. Fencing damaged O Location shown on map 0 Gates secure 
Remarks: Use as Wildlife Refuge. Limited access with gated djn road and limited signage. 

181 NIA 

B. Other Access Restrictions 

I. Signs and other securi ty me-asures D Location shown on map 
Remarks: 

~N/A 

c. Ins titutional Cont rols 

1. Implementation and enforrement 

Site conditions imply JCs not properly implemented D Yes [81 No 
Site conditions imply !Cs not being fully enforced D Yes [81 No 

Type of monitoring (e.g., self-reporti ng, drive by) 

Frequency 

Responsible party/agency NA 
Contact 

--­
Name Title Date 

Reporting is up-to-date 0 Yes D No 
Reports are verified by tl1e lead agency D Yes 0 No 

Specific l'equirements in deed or decision documents have been inet 

0 Yes D No 

Violations have been reported D Yes 0 No 
Other problems or suggestions: O Report attached 

O N/A 
O N/ A 

Phone"°· 

O N/A 

ON/A 

0 N/A 

O N/A 

2. Adequacy f:8l lCs are adequate D res are inadequate D N/A 
Remarks: Site is listed in LUC glans listed2007 AQgendix B, and 2013. AU construction activities at the Base 

must also be cleared by the environmental groug to address any 12otential exgosure issues. 

D. GeneraJ 

1. Vandalism/trespassing 0 Location shown on site map [81 No vandalism evident 

Remarks: 

5 
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V.D ACCESS AND INST ITUTIONAL CONTROLS (continued) 

2. Land use changes on site 0 NIA 
Remarks: None. 

3. Land use changes offsite 0 N/A 

Remarks: None. Caddo Lake Wildlife Refuge 

VI. GE~ERAL SITE CONDITIONS 

A. Roads 181 Applicable 0 N/A 

1. Roads damaged D Loq1tion shown on site map l8l Roads adequate 
Remarks: Dirt road through site 

D NI A 

B. Other Site Conditions 

Remarks: Former Pi stol Range Now Open Grassland Near Elevated Pine Woodlands. 

vu. LANDFILL COVERS O Applicable l8] N/A 

A. Landfill Surface 

1. Settlement (Low spots) 

Arial extent 

Remarks: 

D Location shown on site map 
Depth 

O Settlement not evident 

2. C racks 
Lengths Widths 

Remarks: 

0 Location shown on site map 
Depths 

0 Cracking not evidem 

J. Erosion 

Arial extent 

Remarks: 

0 Location shown on site map 
Depth 

0 Erosion not evident 

6 
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Vil.A LANDFILL C OVERS (continued) 

4. 	 Holes 0 Location shown on site map D Hores oot evident 
Arial extent Depth 
Remarks: 

5. 	 Vegetative Cover D Grass 0 Cover properly established 0 No signs of stress 

O Trees/Shrubs (Indicate site and locations on a diagram) 

Reniarks: 


6. Alternative Cove.r (armored rock, concrete. etc.) D N/A 
Remarks: 

7. Bulges 0 Location shown on site map D Bulges not evident 
Arial extent Depth 

Remarks: 

8. Wet Areas/Water Da mage 
0 Wet areas 
D Ponding 

0 Seeps 

D Soft subgrade 

0 Wet areas/water damage not evident 
0 Location sllown on site map 0 Aiial exr.ent 
D Location shown on site map 0 Arial exrent 

D Location shown on site map 0 A1ial ex.rent 

D Location shown on site map D Arial extent 

Remarks: 

9. 	 Slope InstabiJity 0 Slides D Location shown on site map D No evidence of slope instabili ty 

Arial extent 

Remarks: 

B. Benches 	 0 Applicable D N/A 

I . Flows Bypass Bench D Location shown on site map D N/A or okay 

Remarks: 

7 
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VU.B LANDFILL COVERS (continued) 

2. Bench Breached 0 Location shown on si1e map 0 NIA orokay 
Remarks: 

3. Bench Overtopped 0 Location shown on site map 0 N/A or okay 

Remarks: 

c. Letdown Cbao_neJs 0 Applicable 	 0 N/A 

1. Settlement 0 Location shown on site map 0 No evidence of settlement 
Arial extent Depth 
Remarks: 

2. Material Degradatio11 LJ Locati011 shown OD site map O No evide11oe ofdegrndation 

Malerial type Arial extent 
Remarks: 

3. 	 Erosion 0 Location shown on site map 0 No evi'deuce of erosion 
Arial extent Depth 
Remarks: 

4. Undercutting D Location shown OD site map 0 No evidence ofundercutting 
Arial extent Depth 
Remarks : 

s. 	 Obstructions Type 0 No obstructions 

0 Location shown on site map Arial extent 

Si-ze 
Rerna.rks: 

Type6. 	 Excessive Vegetative Growth 
0 No evidence of excessive growrJ1 
D Vegetntion in channels does not obstruct flow 

0 Location shown on site map Arial extent 

Remarks: 

8 
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Vil . LANDFILL COVERS (continued) 

0 . Cover Penetrations 0 Applicable O N/A 

1. Gas Vents 

0 Properly secured/locked 
0 Evidence of leakage at penetration 
Remarks: 

0 Active 

0 Functioning 

0 Passi\le 

0 Routinely sampled 0 Good condition 
0 Needs maintenance 0 NIA 

2. Gas Monitoring Probes 

0 Properly secured/ locked 
0 Evidence of leakage at penetration 
Remarks: 

0 Functioning 0 Routinely sampled 0 Good condition 

0 NeedsO&M D NIA 

3. Monitoring Wells (within surface area of landfill) 

D Properly secL~red/locked 0 Functioning 
0 Evidence of leakage at penetration 
Remarks: 

D Routinely sampled D Good condition 
0 NeedsO&M D NIA 

4. Leachate Extraction Wells 

0 Properly secured/ locked 0 Functioning 

0 Evidence ofleakage at penetration 
Remarks: 

0 Routinely sampled 0 Good condition 

0 NeedsO&M 0 NIA 

5. Settlement Monuments 0 Located 
Remarks: 

0 Routinely surveyed 0 N/A 

E. Gas Collection a nd Treatment D Applicable 0 NIA 

1. Gas Treatment Facilities D NIA 

D Flaring D Thennal destruction D Collection foT reuse 

D Good condition D Needs Maintenance 
Remarks: 

2. Gas Collection Wells, Manifolds, and Piping D N/ A 

D Good condition D Needs Maintenance 
Remarks: 

3. Gas Mon itoring Facilities (e.g .. gas monitoring ofadjacent homes or buildings) 0 NIA 
0 Good condition 0 Needs Maintenance 
Remarks: 

9 
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VII. LANDFILL COVERS (continued) 

F. Cover Draina2e Laver 0 Applicable 0 NIA 

1. Outlet Pipes Inspected 0 Functioning 0 NIA 
Remarks: 

2. Outlet Rock Inspected 0 Functioning D NIA 
Remarks: 

G. Detention/Sedimentation Ponds 0 Applicable 0 N IA 

1. Siltation Arial extent Depth 0 N/ A 
Siltation not evident 

Remarks: 

2. Erosion Arial extent Depth 

Erosion not evident 
Remarks: 

3. Outlet Works D Functioning 0 NIA 
Remarks: 

4. Dam 0 Functio11ing 0 NIA 
Remarks: 

H. Retaining WalJs 0 Applicable 0 NIA 

1. Deformations D Location shown on site map D Deformalio11 not evident 
Ho·rizontal displacement Vertical displacement 

Rotational displacement 

Remarks: 

2. Degradation D Location shown on site map 0 Degradation not evident 
Remarks: 

10 
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VIL LANDFILL COVERS (continued) 

I. Perimete.r Ditches/Off-Site Discharge 0 Applicable 0 NIA 
1. Siltation 0 Location shown on sjte map 

Arial extent Depth 
Remarks: 

0 Siltation not evident 

2. Vegetative Growth 0 Location shown on site map 
O Vegetation does not impede -flow 
Arial extent Type 
Remarks: 

0 N/A 

3. Erosion 0 Location shown on site map 
Arial extent Depth 

Remarks: 

0 Erosion not evident 

4. Discharge Structure 0 Functioning 
Remarks: 

0 NIA 

vm. VERTICAL BARRIER wALLS 0 Applicable 0 N IA 

I. Settlement 0 Location shown on site map 
Arial extent 0 Depth 
Remarks: 

0 Settlement not evident 

2. Performance Monitoring Type ofmonitoring 
0 Perfonnance not monitored 
Frequency 

Head differentia l 

Remarks: 

0 Evidence ofbreaching 

IX. GROUNDWATER/SURFACE WATER REMEDIES 0 Applicable ~ NIA 

A. Groundwater Extraction Wells, Pumps, and Pipelines 0 Applicable 0 NIA 
1. Pu mps, Well head Plumbing, and Electrical 

0 Good condition D All required wells located 0 Needs maintenance 
Remarks: 

0 N IA 

11 
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IX. GROUNDWATER/SURFACE WATER REMEDIES 0 Applicable 12] NIA 

2. Ext raction System Pipelines, Valves, Valve Boxes. and Other Appurtenances 

D Good condition 0 Needs maintenance 
Remarks: 

3. Spare Parts and Equipme.nt 
D Readily available 0 Good condition D Requires upgrade 
Remarks: 

D Needs to be provided 

B. Surface Water CoUection Structures, Pumps, and Pipelines D Applicable D N/A 

1. Co·Dectioo Structures, Pumps, and Electric~d 

D Good condition D Needs maintenance 
Remarks: 

2. Sur face Water ColJection System Pipelines, Va lve.s. Valve Boxes, anti Other Appurtenances 
D Good condition D Needs maintenance 
Remarks: 

3. Spnre Pa rts and Equipment 

D Readily available D Good condition D Requires upgrade D Needs to be provided 
Remarks: 

c. Treatment System 0 Applicable l8I NIA 
I. Treatment Train (Cbeck components tbat apply) 

D Metals removal D Oil/water separation D Bioremediation 

D Air stripping 0 Carbon adsorbers 

D Filters 

D Additive (e.g., chelation agent, flocculent) 

D Others 
D Good condition 0 Needs maintenance 

D Sampling ports properly marked and functiona l 

D Sampling/ maintenance log displayed and up to date 

D Equipment properly ideu6fied 

D Quantity ofground water treated annually 
0 Quantity of sul'face watet treated annually 
Remarks: 

12 
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lX.C. GROUND WATER/SURFACE WATERREMEDJES (continued) 

2. Electrical Enclosures and Panels (Properly rated and functional) 
O N/A 0 Good condition D Needs maiotenance 

Remarks: 

3. Ta nks, Vaults, Storage Vessels 
O N/A 0 Good condition [81 Proper secondary containment 0 Needs maintenance 
Remarks: 

4. Discharge Structure and Appurtenances 
0 NIA 0 Good condition 0 Needs maintenance 
Re marks: 

5. Treatment Building(s) 
0 NIA D Good condition (esp. roofand doorways) D Needs repair 

0 Chemicals. and equipment properly stored 
Remarks: 

6. Monitoring Wells ( Pump and treatment remedy) 
0 Properly secured/locked 0 Functioning 0 Routinely sampled D Good condition 

0 All req11ired wells located D Needs mainrenance 0 NIA 
Remarks: 

0. Monitoring Data 
1. Monitoring Data 

0 Is routinely sampled oo time D rs ofacceptable quality 
data reports nm available 

2. Monitoring Data Suggests 
0 Groundwater plume is effectively contained O Contaminant concentrations are declinjng (with minm 

exceptions. see text of Five-Year Review report 

E. Monitored Natural Attenuation 0 Aoolicable D NIA 
1. Monitoring Wells (Natural attenuation remedy) 

0 Properly secured/locked 0 Functioning D Routinely sampled 0 Good condition 

0 All required wells located 0 Needs maintenance 0 NIA 
Remarks: No on-site monitoring wells. 

13 
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X. OTHER REMEDIES 

Jfthere are remedies applied at the site which are not covered above, attach an inspection sheet describing the 
physical nature and condition ofany facility associated with the remedy. An example would be soil vapor 
extraction. 

XI. OVERALL OBSERVATIONS 

A. lmpJementatioo of the Remedy 

Describe issues a nd observations relating to whether U1e remedy is effective and functioniog as designed. 
Begin with a brief statement ofwhat the remedy is to accomplish (i.e .. to contain contaminan1t plume, 
minimize infiltration and gas emission. etc.). 

Former Pistol Range used inrenninently by security personnel for small arms target practice 1950s through 2004. 
The target area was a natural wooded slope, eastern side of the site. 2006 and 2007 investigations dete1mined lead 
contamination near surface soil only environmental concern. 2009 non-time critical excavation o f contaminated 
soi I (I ead concentrations exceeding 1,000 mg/kg). confinnatory sampling, and site restoration. Removal action 
made the site fi.tlly compatible with auticipated use as a wildlifo refuge. One shallow groundwater MW, eastern 
porti011 near toe of target slope, abandoned. The 20 10 ROD is oo further action .. 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the cmTent and long-term protectiveness of the remedy. 

NA, this is a no further action site, with the exception of fi ve year reviews. 

14 
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XL OVERALL OBSERVATIONS (continued) 

c. Early Indicators of Potential Remedy Failu re 

Describe issues and obseivations such as unexpected changes In the cost or scope ofO&M 01· a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future . 

NIA 

D. Opporturuties for Optimization 

Describe issues and observations related to the implementation and scope ofO&M procedures. (11 

particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

I. None 

2. 

3. 

4. 
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A:COM 

Individual Site Notes - Field Recom1aissance 


Longhorn Am1y Ammun ition Plant, Kamack, TX. 


20 13 Five Year Review 

Site: LHAAP-012 	 Date: 12/17/12 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Ganunans 

Findings: 	 Remedy: 
1. Unlocked Gate: 	 Needs New Lock Securing 
2. Numerous Subsidence Areas Marked with flagging: 	 GPS Coordinates Recorded 

a. Central - I O'X12' 
b. West Edge three small areas - 10X20' and two combined at -8'X40' 
c. North End - 40'X40° 
d. Northwest Mower ruts - IO'X3Q'_ 

Most areas - I to 1.5 ft deep. Backfill, Tamper, Regrade, Vegetate 
3. Minor washout surface soil and grasses on east edge. 	 Grade, Vegetate 
4. East Ed~e fence line old. former animal burrow. 	 Check for activity, backfill and grade 
5. 	 Monitoring Well Identification, Condition - Out of date Confirm lDs. repainting. remarking, 

some locks, hinge repair (see weJJ list) 

Site: LHAAP-016 	 Date: 12/17112 

Field Team: Dave Wacker, Gretchen McDonnell. Dave Gammans 

Findines: 	 Remedy: 
I . 	 Access Unrestricted @ Gate: Needs Barbed Wire to limit access 

around gate 
2. Signage Missi11g Along Fence line 	 Replace 
3. Few. Small Subsidence Areas Marked with flagging 

a. Central, West 30'X30' 
b. Central North ---40X10' 

Areas~ 0.5 tl deeu. Backfi ll. Tamper, Regrade, Vegetate 
4. Minor erosion surface soiL sparse vegetation esp.west edee Grade, Vegetate 

a. West 20'X 15' and 50'X30' 
b. East J5'X30' and 10'X50 ' 
c. Northeast., Slight 
d. North Sligl1t 

5. An:imal bmTow. East Central near swale 	 Check for activity, bac.kt'ill and grade 
6. 	 Monitoring Well l.dentification, Condition Co1tfinn IDs. repainting, remarking, 

growth cleating, some pad repairs. 
some locks, hinge repair (see well list) 

-

AECOM 




~COM 
Site: LRAAP-018/ 024 	 Date: 12/19 and 20/12 

Field Team: Dave Gammans. Scott Beesinger 

Findings: 	 Remedy: 
I. Unlocked Gate 	 Needs New Lock, Securing 
2. Gate Signage Illegible 	 Replace with new signs 
3. Signage Missing Along Fence line 	 Replace 
4. Few areas of rence Have Excessive Vegetation 	 Clearing I Maintenance 
5. 	 Monitoring Well Identification, Condition - Out of date Inspection, Confirm JOs, Repainting, 

Remarking. Locks, Repair or Abandon 
as needed 

Site: Groundwater Treatment Plant (GWTP) Date: 12/20/12 

Field Team: Dave Gammans, Scott Beesinger 

Findinos: 	 Remedy: 
I. Rust Corrosion on Activated Carbon Vessels 	 Recondition, Repaint 
2. Rust Corrosion on PK200B Tank 	 Recondition, Repaint 
3. Rust Residue Below PK140 lnfluent Holding Tank Flange 	 Recondition. Repaint 
4. System Optimizat ion 	 Ernzineerine. Review 
5. Level Probe Hydrochloric Acid Tank 	 Needs Eneineering Rev iew, Repair 

Site: Former Pistol Range CLHAAP-004-R-01) Date: 12/20/12 

field Teai:n: Dave Gammans, Scott Beesinger 

Findin us: Remedv: 
I . 	 Daily Access/Security Logs Review LUC Management Plan and 

Determine Fish and Wildlite Service 
and/or US Anny Responsibility 

2. Missing Signage, Gate Access 	 Review Plan As Above 
3. Former Monitoring Well Abandonment 	 Research. Co11firm, Possible Search 

Site: Former Acid Plant CLHAAP-049) 


Field Team: Dave Gammans, Scott Beesinger 


Findings: 
I. Daily Access/Security Logs 

2. Missing Signage, Access 
3. Monitoring Wells Identification. Condition 

Date: 12/20/12 

Remedy: 
Review LUC Management Plan and 
DetennineFisb and Wildlife Service 
aml!OT US Am1y Responsibility 
Review Plan As Above 
Research, Confirm IDs. Repainting. 
Remarking, Growth Clearing, Repair 
or Abandon as needed 

-

AECOM 
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Photo Log 

Longhorn Anny Ammunition Plant. Karoack. TX. 

2013 Five Year Review 
Photo# Date Site Descriution 

101- 1086.JPG 12/ 19/ 12 
Pis tol Range 
LHAAP-004­

R-01 
Southern Edge of Site Looking EaSt 

IOI 1087.JPG - 12/19/ 12 
,, 

Site Area Looking Northeast 

IO I- 1088,JPG 12/ 19112 
« Site Area Looking Norlhwest 

101 1089.JPG- 12/ 19/ 12 " Site Area Looking West 

IOI 1090.JPG- 12/ 19112 ~· Site Area Looking West 

101 1091.JPG- 12/19/ 12 '" Eastern Sile Area and Fornier Target Area Location 

Weather: overcast, moderate wind, temps low to hi 50's °F. 

Field Team: David Gamrnans. Scott Beesinger 

Camera Details: Kodak EasyShare M5350. 16 MP 

Photograph Files Location: c:\Users\GammansO\Longhorn Syr\Travel\field work forms\ 

Completed Site Fomis\ 12-19-2012 

Additional Comments: 
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INTERVIEW RECORD 

Site Name: 

Subject: 

Longhorn Army Ammunition Planl Karnack, TX 

5-Year Review Information Survey- LHAAP 

EPA rn No.: 

Time: 2:39 PM ID.ate: 02/02/l 3 

Type: O Telepbone 
Location of Visit: NA 

0Vish x Otber - Email D Incoming OOutgoing 

Contact Made By: 

Name: Thomas Fogg Title: Task Manager Organization : AECOM 
I 12 East Pecan St. 
Suite 400 
San Antonio, TX 78205 
508-888-2565 
Thomas.fogg@aecom.com 

Individual Contacted: 

Name: Ms. Judith Johnson Title: Member Organization: RAB 

Telephone No: 903-679-3130 Street Address: 
Fax No: 
E-Mail Address: judithjohnson@webtv.net 

City, State, Zip: 

Summary Of Conversa1ion 

Please direct questions or comments regarding this survey to Dr. l110mas Fogg (at tl1e address listed above). 

1. 	 Are you familiar with the fo llowing sites: Site LHAAP-12; Site LHAAP-16: Sites LHAAP-18/24; Site 

LHAAP-49~ Site LHAAP-004-R-Ol/Pi$tol .Range? 


>'es. site 12 is nu1dy tv transfer. om;e the MOA fol' niainte11a11celmonliori11g is in place with the { /SFWS. All the 
ulher sites are high priority sites and we want to know !fthe remedies are doing what you predicted for all the 
siles. 

2. 	 What is your overall impre.ssion of the project? (general sentimeor) 

We think 1hc projec1 has no1 gone 1w~ll. Our impression is that Lon~horn AAP has not heen a pnomyfor rhe 
Army. However, the n:ul disµlc~v ufintere,v1 11·C1s by their c:o111roc:/or, Shu1>1· Hnvirunmemal. 1l1ere seemed llJ he 
110 fnteres/ 01 all. We arc pers11aded lhCll Shaw's evaluations and remedies were ca!t.:ufaled to do !he leas/ 
amount ofwork possible to collect their.fees and leave the cummunizy with a lw!fdune job. Sorij', but each 
meeting with Shaw was boring. a1•oided real l~s11es and costs and 1!;!/1 tllll' group more conji1sed a11dfmstratetl 
than the meering before. 

3. 	 What effects have site operations had on the surrounding community? 

There are more questions and concerns raised than relieved about co111a111i11atin11 at !he site and the inahility of 
the p11blic lo u.ve land~ thal should he i11c/11detl in the NeJi1ge. One lhrng everyone in the comm1111i1y undersramf.v 
!here are con1ami11ants in the ground at longhorn AAP Iha! ha11e the pt?te11tial ofentering Caddo lake or 
affecting the ground wt11er in rhe area. Until the Army uddress those c:oncems compfete~v 011d has a plan w 
mitigale or remove the contamination (a pl1111 everyone understands) the surrounding comm1111i1y is not going to 
ba happy not voicing thair concerns. 

4. 	 Are you aware of any commwtiry concerns regarding the site or its operation and administration? lfso, please 
give details. 

One glaring.fact stands out irr local's minds when assessing operations. Shaw £11viro11111ellfaf was not a member 
ofour community. Shmi· received $ 1.3 billion in U. S. Government contrac1s fas/ year. They could hm·e al feast 
tlone samethinf!.for Karnack Schools (roken tlona1ion for e1111ironmental education since thev are in that 
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business). 771ey did 1101 help with any charilable.fi111ction or t111ercict in any way with the community. 111ey were 
then? to help q1Ute the opposirion in the RAB meetings. They seemed to talkdown 10 the local/hlks. Why didn't 
Shaw dl.w..'11Ss ways 10 make locals pan of1/Je solution and help local endeavors. Is it cheaper to pump anti tretlf 
potahle waterfrom gol'ernment wells or me Karnack Water Sup11ly water? Ifit.~ just as cost effective lo use our 
1ra1er 111llity. then why ca11 11the local co111mw1i1y be11~fi1/i'Oln any operations'! fl seems the Army is going 10 be 
aroum/jor awhile c/ea11i11g up. ls if cheaper 10 use Panola Harri.'>on '.~ connel'lion with SW/Jf'CO or.for the 
Army to continue to use tl1e high power line and old transformer? We are all share holders il1 f'a110/a Harrison 
l~lectrical Coop. A few dollars would he nice in our co1111111mi1y ifthe 0111come in overall costs are equal. 71u: 
Am~v and there new co11tractor has the opportunity now to he more ofa commrmity member. 'f71is ll'ill be11~(!1 
Refi1ge Manager at Caddo Lake NWR and ii would be w1 excelle1111ime lu establish a fresh relc11ionship wi1h the 
Refuge and become heller parlners with all ofus. Dave Wacker and AEC'om seem like good people and ll'ant 111 
do a good job. We do11 11wan! to squander any g(lod will that con be built 011. 

5. 	 Are you aware ofany evems, incidents. or activities at the site such as vandalism, trespassing, or emergency 
responses from local authorities? Ifso, please give details. 

Yes. Antoine Cjkowski and Ins hand ofhealhens stole a bulldo:::erfrom !he Refuge and a assortment oftools and 
equipment.fi·om Shaw !mt year. The J?e/i1ge law e1rforce111e111. in coordination with 1he Harrison County 
Sherifl's ()!}Ice, recovered all the stolen items and jailed lite outlaws. 171e Refuge /las excellent emergency 
response/(J/ks. Three empluyees ure vu/1111teer/ireJIJJJ1ters (twu ufthem are HM'J'"S). Ir 1ivuld serve the Army 
and their contractors well ro work closely with the Reji1ge staffin coordinating a crime prevention plan and 
gaining their confidence. The Refi1f!,e has c11ltiv01ed a close rela1ionship with tire HCSO through a MOA and is 
one ofthe most crime ji·ee areas around the lake. 

6. 	 Do you fee l well infom1ed about the site's activities and progress? 

Shall' lttlket! a 101 bw I did 1101 hm•e a u11ders1anding ofil'lw11hey saM when I le.fi 1he RAB 111ee1ings. 

7. 	 Do you have any comments. suggestions, or recommendations regarding the project? 

liVe need to all come 10 ogreeme111. the Army und their cm1trac.:turs. 1he Reg11la10r (t:l'A. TCEQ). the USFWS 
(Refuge) anJ the loct1I com1111111ity 011 what needs ro be done u11d have a11 1111der.sta11di11f!, that ii will be done. 
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I INTERVIEW RECORD I 
Site Name: Longhorn Army Ammunition Pl11nt, Kam11ck, TX F.PA ID No.: 

Subject: 5-Year Review Infonnation Survey - LHAAP Time: IDate: 2/12/13 

Type: D Telephone OVisit X Other - Email 
Location of Visit: NA 

0 Incoming OOutgoing 

Contact Made By: 
Name: Thomas Fogg Title: Task Manager Organization: AF.COM 

11 2 East Pecan St. 
Suite 400 
San Antonio, TX 78205 
508-888-2565 
TI1omas.foggl@aecom,com 

Individual Contacted: 
Name: Mr. Paul Bruckwicki Title: Organization: USFWS 

Telephone NQ: (903) 679-9144 
Fax No: E-Mail Address: 
Paul bmckwicki@fws.gov 

Street Address: 
City, State, Zip: 

Summary Of Conversation 
Please direct questions or c-0mments regarding this survey to Dr. Thomas Fogg (at the address listed above). 

I. Ate you familiar with the fo llowing sites: Site LHAAP-12.: Site LHAAP-16; Sites LHAAP-18/24; Site LHAAP-49; 
Site LHAAP-004-R-0 I /Pistol Range? 

Yes 

2. What is your overall impression of the project? (general sentiment) 

711e Ft.1cili1y l~ in a lra11si1fo11 f/'0111 1he pre11ious Perji)rmance Based (im1racl (J>BC) c.'011trav1ur 10 the currem 
contractor. 

3. Have there been routine communications or activities (site visits, inspections, reporting activit ies, etc.) conducted by 
your office regarding the site? [f so, please give purpose and results. 

A11e11d Mo111h~1· Ma11agers Meeting. to diswss these sites as well as other sites im1ofred in tlze deanup at 
LHAAP!Caddo Lake NWR. Accompm~)' comractor. hPA. TCEQ. USGS ond ACE during various sampling e11e111s 
m1dfielt! activflies. 

4. Have there been any complaints , violations, or other incidents related to the site requiring a response by your office? 
If so, please give details oflhe events and results of the responses. 

Y<'s. 17i e foi:al community /leis voiced i1sji·11stratio11 repeutedly conceming rhe s1a111s vf1he remai11i11g Army sites 
a11d wheu CJ/ea11up ofthose sil<ts will he complete so that they can be transferred to the FWS. l.7lepuhlic is also 
concerned about tlJe remaining water rigl1l~ aswcioted 11·ifh the.facility. 7JIC FWS 11·1Jrks with the Army m help 
alleviate the public c.'Oncern abow /he remuil1ing sites and the disposition ofthe remaining Gover11me11t '.1· water 
1·i1J1f.5. 

5. Do you feel well informed about the site'sactivities and progress? 

Yes 

6. Do you have any comments, suggestions, or recommendations regarding the site' s management or operation? 

The USFIVS co/l/im1es to nperat.e uni.fer the he/ief that most ofthe parcels nfproperty remoining at the former 
LHAAP will e-.,,entua/fy have remedies ill place and that over lime i1 will be .vhow11 that these remedies or reme~Jia/ 
ai:tions are npero1i11g prr1perly and S11t:Ce.'>.<;}i1/ly and /hat the individual sites will he tra11sferred.frm11 the Army lo the 
FWS. 



INTERVIEW RECORD 
Site Name: Longhorn Army Ammunition Planl Karnack, TX E:PA fD No.: 

Subject: 5-Year Review Information Survey- LHAAP Tim e: 4:56 PM I D.a te: 02/06/ 13 

Type: O Telepbone 0Visit x Otber - Email D Incoming OOutgoing 
Location of Visit: NA 

Contact Made By: 

Name: Thomas Fogg Title: Task Manager Organization: AECOM 

I 12 East Pecan St. 
Suite 400 
San Antonio, TX 78205 
508-888-2565 
Thomas.fogg@aecom.com 

Individual Contacted: 

Name: Mr. Rich Mayer, P.G. Title: Sr. Project Engineer O rganization: USEPA 

Telephone No: 2 14-665-7442 Street Address: 
Fax No: 6PD-F 
E-Mail Address: maver.richard@ ega.gov USEPA Region 6 

1445 Ross A venue, Suite 1200 
Dallas, Texas 75202 

Summary Of Conversation 

Please direct questions or comments regarding this survey to Dr. Thomas Fogg (at the address listed above). 

I. 	 Are you familiar with the following sites: Site LHAAP-12; Site LHAAP-16; Sites LHMP-18/24~ Site 

LHAAP-49; Site LHAAP-004-R-01 /Pist0l Range? 


Yes. 

2. 	 What is your overall impression of the project? (general sentiment) 

Project is progressing beller since 11ei1· co11trac1nr (AF.COM) ha~ hee11 ahr.1ard. Great i111rirm·e111e111 i11 the 
p11blic anti RAB meetings. fochnical meetings are better also. 

3. 	 Have there been routine communications or activities (site visits, inspections, reponing activities. etc.) 

conducted by your office regarding the site? Ifso, please give purpose and results. 


Yes, over /he past year HPA has peFformed 1he Jree coring sampling at Sites, 16, 17 & 18124; splil groundwater 
sampling at 18124; well redevelopment and sampling al Sites 27 & 54: a11d 5year review in.1pecrio11s.for 1he 
si1es ident[fied i'n que.'!lion f above. 

4. 	 Have there been any complaints. violations. or other incidents related to the site requiring a response by your 
office? 1fso, please give details ofthe events and results of the responses. 

No generally speaking. J11ere is an administrative record. hut ii was obvious th({{ the administrative record 
hu:i-11'1 been well muintained when do<:ume11faliu11 thut hus been req11esteilji;r yeurs c:ould 1wr bejuund until w1 

employeeji-0111 1he USACH lhol llltd wm·kecl on the slle in 1/Je early years .l'farted working 1m rhe Mre again. /"hts 
employee has done a grear Joh qf locming a lot ofver:v important ill}im11a1io11 tha1 should hm·e beeJ1 in the 
ad111i11isrratil'e record. 1T1e ad111i11is1rarive record is c11rre11tly being updaied d11e ro the employee '.~ diligence. 
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5. Do you feel well infonned about the site's activities and progress? 

Yes. 

6. Do you have auy comments, suggestions, or recommendations regarding the site's mauag.ement or operation? 

Need to have an organized data base.for each site so that the historical sampling results can b" easily reviewed, 
especial(11fo1· the gro1111dwater. Also. 1:-PA believes 1hat the past c:ontraclor mislead the lHAAP mc1nagemenr 
team by in.forming them thal pumps in ICl'.I· were working propE·rly. /111he W'l'P Q11ar1er~11 reports. they stated 
that /he waler lerels were too low.for the pumps LO prod11ce (which may have been the case sometimes). 
However, waler level data om} ca1111111111ic:ation with site opera/ors indicale tlwt many ofthose pumps have been 

brokenfor year·s and requests lo reph7ct' them were ignored AHCOM hC/s repfoccd all ofthe hrokeu p11111ps 
s111ce starting work mg 011 the s11e lo e/t111111ate that problem. In add111on. the groundwater treatment plant was 
not properly 111ai11tai11ed i11 recent years a11d some ofthe air comrol devices were 11ot 111orki11g. AECOM has 
recently done repairs to the many parts ofthe plant. 

Also. this site is ve1y 111111.1'//al in tftm there are s<1111e groundwater 111011ilori11g wells in which /he co11centratir111s 
ofcon1aml11a111s vary by sew.71". al orders ofmagnitude belWeen sampling events. I haw! never experienced tllis 
phenomena at any other sile in r1~v 26years ofexperience. 
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I INTERVIEW RECORD I 
Site Name: Longhorn Army Ammunition Plant, Kamack, TX EPA ID No.: 

Subject: 5-Year Review lnformation Survey ­ LHAAP Time: 4:38PM IDate: 02/03/ 13 

Type: 0Telepbone 0Visit X Other-Email 
Location of Visit: NA 

0 incoming OOutgoing 

Contact Malle By: 

Name: Thomas Fogg Title: Task Manager Organization: AECOM 
1 l 2 East Pe<:an St. 
Suite 400 
San Antonio, TX 78205 
508-888-2565 
Thomas.fogg@aecom.com 

Individual Contacted: 

Name: Mr. Richard LeToumeau Title: Member Organ ization: RAB 

Telephone No: 
Fnx No: 
E-Mail Address: ricbardoii@aol.com 

Street Address: 
City, State, Zip: 

Summary Of Conversation 

Please direct q11esrions or comments regarding this survey to Dr. 'Thomas Fogg (at tbe address listed above). 

I. Are you familiar with the following sites: Site LHAAP-12; Site LHAAP-l6: Sites LHAAP-18/24: Site 
LHAAP-49; Site LHAAP-004-R-01/Pistol Range? 

Yes. I amja111iliar wir/i th1t sites. 
f would ask that, i11clmive qfall 1he sites with defined remedies, wha1 has been the measured success ofthe 
chosen remedicsfor each site:. 

2. What is your overall impression of the project? (general sentiment) 

1 had a pour impre~;siun of/he comn111nicatio11 wi1h Shaw Environmental. My c111estion is 1/iis: ls AECOM in 1he 
process o.f reevaluming the remedies! I believe rhat Shaw became overwhelmed by 1he project andfell rhey 
should quit long ago, raiher than comp/11ting their contract. 

3, What effects have site operati-0ns l1ad on the surrounding community'? 

The past effects ofShaw:~ actions was poor cu1n1111mications willt lay pen;ons nfthis community. 1 think one of 
the greate..~1 concerns qf1he community is the po1entialforjit111re co11/a111inatio11 of/wlh groundwau:r and nmuff 
il11o aµplicah/e creeks and grr:ater Caddo lake. 771ere needs to be valicl and:scient[fic answer to the question of 
residual seepage into the grou11dwa1er. or changes ill aqu((er levels or rou1es. 

4. Are you aware ofany community concerns regarding the site or its operation and administration? If so, please 
give details. 

I feel !hat most people in the co11111111J1ity feel hope that a new era is upon us, tho! AP.COM is a good and 
reputable company, and 1hat Ihere is hope/i.>r a new level of1ra11sparem.:,1~ ho11es(v, cummunication and 
coopermion. 

5_ Are you aware ofany events, incidents, or activities at the site such as vandalism, trespassing, or emergency 
responses from local authorities? If so, please give details. 

it i.)· my understanding thrTt in the past, some trespassers have been caught. it is also my 1111derstanding that 
1here was some 1hefi ofhem~v etfuipmem and mols and rhat the perpetrators were ca11gh1. 
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6. Do yo~r feel well infonned about the site' s activities and progress? 

/11 the pasr. 1herl! was pnt;r co111m1m;cation,y with Shnw £nvironmentcil and 1'1e Army. Mayhe if wo.~ a. lack of 
de.sired i11fomwtion. J .~f!e hopeful sig/IS Iha/ !his ivill be much improved Will1 AF.COM. 

7. Do you have any comments, suggestions, or recommendations regarding the project'? 

Ope1111css. honc8ty, rra11spcwc11cy and good com11111nicaricm, whetha rhe tr11thji1/ answers are good or bad, is" 
necessity. 
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INTERVIEW RECORD 
Site N ame: Longbom Army Ammunition Plant, Karnack, TX E PA ID No.: 

Subject: 5-Year Rev1ew Jnformation Survey - LHAAP Time: 2:39 PM IOate: 02/02/13 

Type: 0Telepbone 0 Visit X Olber - Email 
Location of Visit: NA 

Olncoming OOutgoing 

Contact Made By: 

Name: Thomas Fogg T itle: Task Manager O r gan ization: AECOM 

I l2 East Pecan St, 
Suite 400 
San Antonio, TX 78205 
508-888-2565 
Thomas. fogg@aecom.com 

lnclividuaJ Contacted: 

Name: Ms. Rose Zeiler Title: Member Orga nization: U.S. Anny 

T elephone No: 479-635-0 l I 0 
Fax No: 
E-Mail Address: rose.zei1er@us.armv~mil 

Street Adclress: Site Manager's Office 
Longhorn Army Ammunition Plant 
PO Box 220 
727 Soutb Brooklyn Road 
Ratcliff, AR 72951 

Summary Of Conversation 

Please direct questions or comments regarding this survey to Dr. Thomas Fogg (at the address listed above). 

I. Are you familiar with the following sites: Site LHAAP-12; Site LHAAP-16; Sites LHAAP-18/24; Site 
LHAAP-49: Site LHAAP-004-R-01 /Pistol Range? 

Yes 

2. What is your overall impression of the project? (general sentiment) 

The il1tcri111 remedfr~y cu Sires 12. 16 and 18124 are fimctio11ing well. 

The Sire 12.final remedy ofMNA appears to be e.fj'ec!il'e and rhe f.and.flll cover and well j7eld i." i11 good 
comlilion. 

111e Sire 16 fmerim remedies arefi111C1io11ingwell. The /at1Cl/il/ cover Is well maintained. and the gro1111dwater 
monitoring network is in good condition. 

The Sile 18114 is mai111ained as is the well.field and groundwater monitoring and collection system. 

171e Gro1111dwaler Treatment Plant and !he water co/lecticm system that col/eds ..~fores, treats and discharges 
groundwaterjimn Sites 16 cunt I8124 is heing 111aintai11ed c111d actively repaired and/or 11pgrt1ded as needed. 

A/1ho11g/i Site.s 4'9 and rhc Pistol Ran~e hal'I!! nu remedies, rhe 11se"v ofr/ze sires remain consislent with their risk 
assessment assumptions and the "Suitability.for No1Heside11tia/ Use" 11ntijicalionsjiled in Harrison Co1111(11. 

All ofthese sties remain in Army conlrol b111 /le wi1hi11 rhe bo1111dm:v n,ffhe Caddo Lake Nariona/ Wi/dlij'e 
Refuge and, assuch. exisl within a .federally-administered facility with an on-sit a federal presenc:e. 

3. ls tl1e remedy fttnctioning as expected? How well is the remedy performing? 

171e remedies for Siles 12, 16 and 18124 arefimclio11ing as intended and remain protective nfhwmm hea/J/J and 
the environment fo r 1he remedial ob,jec:tiPes 1hey address. See response to l/.J above. 

Smjace water .l'amp/es collected in Harrison Bayou indicate that there has been no unacceptable release 10 the 
Bavou.from these sires. Comainmenl o.ftlw source area plume wi1hin lhe JCT al Sire 18124 is effective in 
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protecting s111face water and is pe1jor111i11g as Intended. Groundwater mo11ilori11g along !he creek also 
demonstrates its effectiveness. 

Similarly the groundwater exrra1.:tion Of Site 16 has e/feclively c:o11trolfod the highly contaminated portions uf 
the plume. Although then: is ~ume movement ()j'the plume past the extraction line. there has heen 110 


exceedance in sw.face water. 


Sire 11 MNA reports indicate the plume concentration is decreasing. 

What does the monitoring data show? Are there any trends diat show contaminmll levels are deer-easing? 

Yes the overoll trends are decreasing 011 12. 16, and 18124. Si1e 1 2 really has nnly one well that has /lits mu/ ii 
is decreasing 171e groundwaler reports/or Sites 16 and 18114 also indicate that contaminants are decreasing. 
There Is some movement ofthe plume past the extraction line at Sitt' 16 and some movement ofthe plume past 
the ex1ractio11 houndmy 10 the southwest, nonlnvesl and nonhea.,·1 al Sile J8124. The plume 111oveme111 at Sile 
16 and Sile 18124 ll'ill be addressed with imple111cntatio11 ofthe Jina/ remedy al 1/te.ve two sites. 

5. 	 ls there a continuous on-site O&M presence? ffso, please descn'be staff and activities. lf there is not a 
continuous on-site presence, describe staff and frequency ofsite inspections and activities. 

Yes, the Army's cn111raclor is preselll at the G liVl'P SL'V<:r(J/ days each week and they conduct regular i11spec1io11s 

cmtJ maintenance 011 tire wells, caps and groundwater col/ectio11 and treatment systems that support remedies at 
Sims I2. 16, and 18124. Mointenance includes mowing on a/I three sites. 

6. 	 Have there been any significant chauges in the O&M requirements, maintenance sched11les, or sampling 
routines since start-up or in the last five years? iTf so, do they affect the protectiveness or effectiveness of the 
remedy? Please describe changes and impacts. 

01·er t'1e last several years ii has become apparent /hat the life o_(llre groundwater treatment plant a11d 
cn/lectiOn (and pumping) .1J1Ster11s would he required longer than prevfously unticipmetl. Additiona/lv. hecause 
of1'1e age ofthe equipment associated with those systems, a more robust inspection and 111ainte11011ce protocol 
was put into place with t/te new em·irvmuental contract in the summer q/2012. 

Wi!ll · in the Sites 12, 16 and 18124 we/I.field /i(I ve been inspected maintained and repaired as needed. All wells 
have been or are in the process ofhein~ repainted and numheretl. anti bollards, pads. well protective casings, 
locking mec/1a11isms, 11·e/I identijications, elc. have heen repaired or replaced as required. 

All pumps in the Siles 16 and 18124 extraction have been inspec1ed and repaired or replaced Al1hough some 
were non:fimc;tio11i11g or in need nfsome repair, the overall protecth·eness of1!1e rc:medies in adt.lre.ssing llteir 
objectives remains. nie changes expected tis a result<~( these repairs one/ replacements is enhancement in 
e.ffective11ess ~{the functioning remedies along wilh a heightened ability 10 1:.ri'a/uateJinal remedy altematives. 

Sampling SOPs and training doc11me11tali011 are beil1g updated and a YSJ (growu/w(l fer quality mete1~ SOP was 
developed 10 help ensure the equipment is being properly calibra1ed during sampling events. 

The monitoring /isl al Site 18124 has increasedjiwn 16 to 23 and now 25 monitoring wells semi-a1111ual~v and 6 
annually. The increase in the mo11ilori11g network does not aj/'ect the protectiveness or ejjectivenes.\' q(the 
remec~I' but provides co11fir111ation ofthe nature and ex1e111 ofcomaminaaon and w;// assist in t/11.~ selection and 
application of1/1efl11al remedy. 

T/Je monttormg program at sue 12 reduced.tram quarter~i· to se1111annuafly to annually aver tlle last five years. 
171ree existing wells were added into the program.for groundwCller eleva1io11s onl11 and ihe sampling was 
changed lo a welter season in response to TCEQ q11eslions regarding u11cerlai11ty in groundwater./low pallerns 
and the affect oftime Qf):e(lr on grou11d11•a1er results. TCfQ alw recp1ested a change hack tq semi-amwal 
sampling. This request ivill be evaluated during this 5 YR and will be injluencecl by res11/1s ofthe change in 
sampling seaso11 and the addilion vf1he J existing wells.for groundwater elevations. These issues und changes 
do not aj.fec:l the protec1il•e11e.!;s qf'the remetlY. h111 will al/owjiw a be11er evaluation 1!fseaso11al changes in the 
plume and will rel/ whether the prese111 well locations are adequate 10.ful(v evaluare the MNA remedy al this 
site. 
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7. 	 Have there been unexpected O&M difficulties or costs at the site since start-up or in the last five years? 1 f so. 
please give details. 

Because ofthe age ofthe well fields and groundwater treat111e111 plant, and thejoct that tlte system may be 
req11iredfor a lrmger period ofrime than originally e111·isio11~. a mure rigorous O&M plan was pl// into place 
~1·i1'1 a new environmental contract in 2U 12. A m tf}or 1111expectecl O&NI dt[!icufty wos thej(1il11re ofthe scrubher 

blower 1111it which resulted in damage lo the scn1bher 1111ir. 

8. 	 Have there been opportunities to optimize O&M, or sampling efforts? Please describe changes and resultant or 
desired cost savings or improved efficiency. 

)'cs 	 st:<: ans111cr to lht' tl7. 

Oprimi=ing sampling effr>ris ar Site.y 16 and 18124 is 110 1 realistic·al this time becousefinal remedies are 110 1 yer 
ill place. Addilional dma. par&ularly.for Site 18124 Is required and all .'>y.wem.<> 11111.st he mai111ait1ed and 
operational so that afinal remedy can be cost ej/ectively selected. Current sampling at Sites J6 and 18124 is 
being conducted co11c11rre111fy lo achf~ve cost savings and improved e..fflciency. 

71re trade·<7ffbetween increased O&Mm1d/01·sampling costs and imprm·ed e/j]ciency /Im' 119t yeJ hee11 
ew1/11atcd because improwmu:mf and the results of1hose improvements are still underway. Addilionol/y, the 
failure ofthe scrubber blower and .~crubber unit and the planforwnrd.for the GWTP are still being evaluated. 

9. 	 Do you have any commems, suggestions. or recommeodations regarding the project? 

No. 

Page 3 of3 



INTERVIEW RECORD 
Longhorn AAP IRP Sites LHAAP-012, -016, -018/024, ­

Site Name: 049 and Pistol Range EPA ID No.: TX6213820529 
Subject: S-Year Review Report Interview Time: lS:OO IDate: 20-Dec-12 

Interview Type: Meet ing 

Telephone Call: N/A 
Meeting Location: Groundwater Treatment Plant, LHAAP, Karnack, TX. 

Interviewer Information 

Name: David Gammans Title: Senior Hydrogeologist Organization: AECOM 

Name: Title: Organization: 

Interviewee Information 
Name: Scott Beesinger Title: GWTP Operator Organization: AECOM 

Telephone No.: (903)217-9954 Street Address: 1S,600 FM 134 
Fax No.: City, Stat e, Zip: Karnack, Tx. 75661 
E-Mail Address: Scott.Beesinger@aecom.com 

Summary of Conversation 

Background Information Not aware of any problems or changes at sites LHAAP-049 (former Acid Plant) or 

LHAAP-004-R-01 (former Pistol Range) 

1. What is your overall impression of the project? Good, all indications are that the remedies are working. 

Most problems from last five-year review have been corrected. Since AECOM has taken over the proj ect there 
has been a more focused approach with renewed project management especially on operations and supplies. 
Routine maintenance has kept the project successful. 

2. What effects have site operations had on the surrounding community? The community has varying opinions 
on the project. There is approximately a SO - SO spl it by those who think the level of attention and protectiveness 
is awesome, to those who have reservations. 

3. Are you aware of any community concerns regarding the sites or their operation or administration? None 

Specific 

4. Are you aware of any events, incidents or activities at the sites such as vandalism, trespassing or emergency 

response from local authorities? Only vandalism etc. in past five years was at the LHMP-016 pump house 
where supplies were stolen. There have been a few other minor tresspassing events. 

Construction Considerations 

1. What is the current status of construction (e.g., budget and schedule)? Under Review 

2. Have any problems been encountered which required, or will require, changes to this remedial design? Site 
LHAAP-018/024 only: Previous changes ut ilizing collector trenches for injection of treated water did not work 

well. Sprinkler system functions properly and efficiently. 

3. Have any problems or difficulties been encountered which have impacted construction progress or 
implementability? Not Applicable (see above) 

4. Do you have any comments, suggestions or recommendations regarding the project {i.e., project design 
construction documents, constructability, management, regulatory agencies, etc.)? Recommend no extreme 

changes. 

Performance Ooeration and Maintenance Problems 

1. Are the remedies functioning as expected? Yes/ No How well are the remedies performing? Yes, Renewed 
project focus making significant improvements on system performance. Good equipment condition. 

2. Is there a continuous on-site O&M presence? If so, please describe staff and activities. Yes, except for 
weekends when staff is on call. Scott Beesinger O&M Site Manager, Ray Wagner O&M Staff. 

Based on form OSWER No. 9355.7·038-P Page 1of2 



INTERVIEW RECORD 
Longhorn AAP IRP Sites LHAAP-012, -016, -018/024, ­

Site Name: 049 and Pistol Range EPA ID No.: TX6213820529 
Subject: 5-Year Review Report Interview Time: 15:00 IDate: 20-Dec-12 

3. Have there been any significant changes in the O&M requirements, maintenance schedules, or sampling 

routines in the last five years? If so, do they affect the protectiveness or effectiveness of the remedy? Please 
describe changes and impacts. All O&M procedures are presently under revision and optimization. 

Groundwater sampling locations and schedules have changed but have not significantly impacted O&M 
operations. 
4. Have there been any unexpected O&M difficulties or cost s at the sites in the last five years? Mostly routine 
maintenance of aging equipment. Hydrochloric Acid tank repairs and Air Scrubber burned out. 

5. Have there been opportunitiesto optimize O&M during the last five years? Please describe changes and 

resultant or desired cost savings or improved efficiency. As previously mentioned, all O&M procedures are 
presently under revision and optimization. At the LHAAP-016 landfill bioremediation was done quite a while ago, 

could possibly be used again. Recent improvements in extraction well pumps (maintenance, lowering etc} have 
significantly improved extraction rates. At LHAAP-018/024 previous use of collector trenches for injection of 
treated water did not seem to work. I hree I ier approach for GW rP effluet (creek when flow allows, sprinkler 

system and lastly lined settling pond} seems to work well. 

Based on form OSWER No. 9355.7-038-P Page 2 of 2 
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